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REVIEW OF RANDOM SAMPLE EGG LAYING 
TESTS IN W.A. 
R . J .  B i s h o p ,  B. S c . ,  (Agric.), 
P o u l t r y  Adviser 
The F i r s t  W.A. Random Sample L a y i n g  T e s t  commenced a t  t h e  Poultry 
R e s e a r c h  S t a t i o n ,  Herdsman Lake i n  1957 .  E v e r y  y e a r  s i n c e  t h a t  d a t e  to 
1975 a new t e s t  h a s  b e e n  c o n d u c t e d  u p  t o  t h e  E i g h t e e n t h  T e s t ,  wh ich  was 
t h e  l a s t  t e s t  c o n d u c t e d  b y  t h e  D e p a r t m e n t  o f  Agriculture. 
The p u r p o s e  o f  t h i s  r e v i e w  i s  t o  a n a l y s e  t h e  r e s u l t s  o f  t h e  t e s t s  over 
t h e  y e a r s  t o  d e t e r m i n e  w h e t h e r  t h e  b r e e d s  e n t e r e d  i n  t h e  t e s t s  and which 
a r e  a v a i l a b l e  c o m m e r c i a l l y  i n  t h i s  S t a t e  h a v e  made progress. 
However,  b e f o r e  p r o c e e d i n g  w i t h  t h e  d e t a i l e d  a n a l y s i s  o f  t h e  test 
r e s u l t s ,  a n  o u t l i n e  o f  t h e  c h a n g e s  t h a t  h a v e  b e e n  made i n  t h e  t e s t  over 
t h e  y e a r s  w i l l  b e  given. 
W.A. Random Sample T e s t  Deve lopments  
The F i r s t  t e s t  a t t r a c t e d  27 e n t r i e s ,  b u t  o v e r  t h e  y e a r s  t h i s  number 
d w i n d l e d  t i l l  t h e r e  were  o n l y  s i x  e n t r i e s  p l u s  a c o n t r o l  e n t r y  i n  t h e  last 
t e s t  (18th). 
I n  t h e  f i r s t  two t e s t s  t h e  l a y i n g  p e r i o d  commenced a t  18 weeks old 
a n d  e n d e d  a t  68 weeks o l d ,  b u t  i n  t h e  s u c c e e d i n g  t e s t s ,  t o  make b e t t e r  use 
o f  t h e  l a y i n g  f a c i l i t i e s  a n d  t o  b e  a b l e  t o  t e s t  t h e  l a y e r s  more critically 
t h e  l a y i n g  p e r i o d  was s t a r t e d  a t  21 weeks and  t h r e e  days  o r  150 d a y s  old. 
The l a y i n g  p e r i o d  h o w e v e r ,  h a s  b e e n  c o n s t a n t  a t  50 weeks t h r o u g h o u t  all 
t e s t s .  The t o t a l  p e r i o d  o f  t h e  t e s t  was t h e r e f o r e  i n c r e a s e d  t o  71 weeks 
a n d  t h r e e  d a y s  o r  500 d a y s .  T h i s  p a r t i c u l a r  p e r i o d  o f  500 d a y s  was chosen 
o n  t h e  b a s i s  o f  t h e  New York Random Sample P o u l t r y  T e s t  s i t u a t e d  a t  Horse- 
h e a d s ,  New York ,  U.S.A. 
B i r d s  i n  t h e  f i r s t  two t e s t s  w e r e  h a t c h e d  on o r  a b o u t  Augus t  12, 
w h e r e a s  b i r d s  i n  s u b s e q u e n t  t e s t s  w e r e  h a t c h e d  on J u l y  2 9 .  B i r d s  i n  the 
f i r s t  two t e s t s  c o u l d  t h e r e f o r e  b e  e x p e c t e d  t o  m a t u r e  a l i t t l e  l a t e r  and 
l a y  s l i g h t l y  l a r g e r  e g g s  a s  t h i s  h a s  b e e n  c o n f i r m e d  a t  t h e  R e s e a r c h  Sta- 
t i o n  i n  e x p e r i m e n t s  w i t h  l a t e r  h a t c h e d  b i r d s  ( M o r r i s  & Lean ,  1967). 
T h e r e  was no c o n t r o l  e n t r y  i n  t h e  f i r s t  two t e s t s .  I n  t h e  T h i r d  test 
a c o n t r o l  e n t r y  was i n t r o d u c e d  and  t h i s  f l o c k  was s u p p l i e d  b y  t h e  CSIRO 
P o u l t r y  R e s e a r c h  C e n t r e ,  W e r r i b e e ,  V i c t o r i a .  The b r e e d  u s e d  f o r  t h i s  con- 
t r o l  f l o c k  was t h e  w h i t e  leghorn. 
The c o n t r o l  e n t r y  o b t a i n e d  f rom t h i s  s o u r c e  was u s e d  u p  u n t i l  the 
S e v e n t h  t e s t .  I n  t h e  E i g h t h  t e s t  t h i s  s o u r c e  was u n a v a i l a b l e  a n d  s o  no 
c o n t r o l  e n t r y  was i n c l u d e d  i n  t h i s  t e s t .  S i m i l a r l y  i n  t h e  N i n t h  test 
t h e r e  was no c o n t r o l  entry. 
I n  t h e  T e n t h  t e s t  a w h i t e  l e g h o r n - a u s t r a l o r p  f i r s t  c r o s s  control 
e n t r y  was i n t r o d u c e d .  T h i s  f l o c k  was s u p p l i e d  b y  t h e  Q u e e n s l a n d  Depart- 
men t  o f  P r i m a r y  I n d u s t r i e s .  C o n t r o l  e n t r i e s  were  i n c l u d e d  i n  a l l  subse- 
q u e n t  t e s t s  a n d  e x c e p t  f o r  t h e  l a s t  t e s t  w e r e  o b t a i n e d  f rom t h i s  source. 
I n  t h e  l a s t  t e s t  a w h i t e  l e g h o r n - a u s t r a l o r p  f i r s t  c r o s s  c o n t r o l  e n t r y  was 
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o b t a i n e d  f r o m  t h e  Seven  H i l l s  P o u l t r y  R e s e a r c h  S t a t i o n ,  N.S.W. 
The S i x t h  T e s t  saw t h e  i n t r o d u c t i o n  i n  1 9 6 2 / 6 3  o f  s t r a i n s  obtained 
u n d e r  f r a n c h i s e  b y  l o c a l  b r e e d e r s  f r o m  e a s t e r n  S t a t e s  b r e e d e r s .  These 
e a s t e r n  S t a t e s  s t r a i n s  h a d  a p r o f o u n d  e f f e c t  o n  t h e  t e s t  a n d  i n d u s t r y  in 
g e n e r a l ,  a s  i n  t h e  l a s t  t e s t  a l l  e n t r i e s  were  o f  e a s t e r n  S t a t e s  origin. 
A r t i f i c i a l  l i g h t i n g  d u r i n g  t h e  l a y i n g  p e r i o d  was i n t r o d u c e d  i n  the 
E i g h t h  t e s t  i n  c o n f o r m i t y  w i t h  w e l l  e s t a b l i s h e d  i n d u s t r y  practice. 
T e s t i n g  i n  l a y i n g  c a g e s  was i n t r o d u c e d  i n  t h e  T e n t h  t e s t  i n  addition 
t o  t h e  l i t t e r  t e s t .  W i t h  t h i s  d e v e l o p m e n t  e a c h  e n t r y  was r e p r e s e n t e d  in 
b o t h  t h e  l i t t e r  a n d  c a g e  t e s t s  w i t h  t h e  same s i z e d  sample  (48 eight-week 
o l d  p u l l e t s )  a s  p r e v i o u s l y  i n  t h e  l i t t e r  test. 
I n  t h e  l a s t  t e s t ,  ( 1 8 t h ) ,  t h e  number o f  b i r d s  i n  e a c h  e n t r y  was doubled 
so  t h a t  t h e r e  w e r e  96 b i r d s  i n  e a c h  e n t r y  s t a r t i n g  t h e  t e s t  on b o t h  litter 
a n d  i n  c a g e s .  T h i s  t e s t  was s t a t i s t i c a l l y  a n a l y s e d  f o r  l e v e l s  o f  signif- 
i c a n t  d i f f e r e n c e  b e t w e e n  e n t r i e s .  The r e a s o n  f o r  d o u b l i n g  t h e  e n t r y  size 
was t h a t ,  s m a l l e r  d i f f e r e n c e s  b e t w e e n  t h e  r e s u l t s  o f  e n t r i e s  wou ld  produce 
a s i g n i f i c a n t  d i f f e r e n c e  when s t a t i s t i c a l l y  analysed. 
T h r o u g h o u t  t h e  y e a r s  s t o c k i n g  d e n s i t i e s  i n  b o t h  c a g e s  and  l i t t e r  were 
k e p t  c o n s t a n t .  I n  c a g e s  t h e  s t o c k i n g  r a t e  was two b i r d s  t o  a 3 0 . 5  cm by 
4 5 . 7  cm c a g e .  On l i t t e r  t h e  s t o c k i n g  r a t e  was o n e  b i r d  p e r  0 . 3 7  s q  metres. 
Only  g r a d u a l  c h a n g e s  i n  t h e  Random Sample T e s t  Lay ing  R a t i o n  w e r e  made 
d u r i n g  t h e  18 y e a r s .  The f i r s t  c h a n g e  was made i n  t h e  S e v e n t h  t e s t  when 
t h e  c a l c i u m  l e v e l  was i n c r e a s e d  f r o m  2 . 2 5  t o  2 . 5  p e r  cent. 
I n  t h e  N i n t h  t e s t  t h e  amount o f  wha lemea l  was r e d u c e d  a n d  t h e  bonemeal 
d e l e t e d .  T h e r e  was s u f f i c i e n t  p h o s p h o r u s  i n  t h e  r a t i o n  s u p p l i e d  b y  the 
m e a t  mea l  and  whalemeal  w i t h o u t  t h e  b o n e m e a l .  I n  a d d i t i o n ,  t h e  oyster 
f l o u r  was d o u b l e d  t o  make u p  t h e  c a l c i u m  l e v e l  o f  t h e  ration. 
I n  t h e  T e n t h  t e s t  t h e  o y s t e r  f l o u r  was i n c r e a s e d  a g a i n  t o  i n c r e a s e  the 
c a l c i u m  l e v e l  i n  t h e  r a t i o n  f r o m  2 . 5  t o  3 p e r  c e n t .  A l s o  i n s t e a d  o f  adding 
o n l y  manganese  s u l p h a t e  a n d  V i t a m i n s  A a n d  D3' a m u l t i - v i t a m i n  a n d  mineral 
s u p p l e m e n t  was substituted. 
I n  t h e  S i x t e e n t h  t e s t  t h e  wha lemea l  was d e l e t e d ,  f i s h m e a l  was included 
a t  t h e  l e v e l  o f  one  p e r  c e n t  a n d  l u p i n s e e d  mea l  was i n c l u d e d  a t  t h e  level 
o f  s i x  p e r  c e n t .  I n  a d d i t i o n  t o  t h e  m u l t i - v i t a m i n  and  m i n e r a l  supplement, 
m e t h i o n i n e  and  z i n c  w e r e  added. 
An amendment was made t o  t h i s  r a t i o n  l a t e r  i n  t h e  t e s t ,  when t h e  fish- 
m e a l  a n d  l u p i n s e e d  mea l  w e r e  d e l e t e d  a n d  t h e  mea tmea l  was increased. 
T h e r e  h a v e  b e e n  no c h a n g e s  made t o  t h e  l a y i n g  r a t i o n  a f t e r  t h e  Six- 
t e e n t h  test. 
E n e r g y  and p r o t e i n  l e v e l s  i n  t h e  l a y i n g  m a s h e s  f e d  o v e r  t h e  y e a r s  have 
b e e n  r e l a t i v e l y  c o n s t a n t  and  t h e r e  h a s  b e e n  v e r y  l i t t l e  a l t e r a t i o n  i n  the 
i n g r e d i e n t s  u s e d  s i n c e  t h e  F i r s t  t e s t .  The p r o t e i n  l e v e l  h a s  b e e n  main- 
t a i n e d  a t  16 p e r  c e n t  t h r o u g h o u t  t h e  t e s t s  and  t h e  m e t a b o l i s a b l e  energy 
c o n t e n t  i n  t h e  F i r s t  t e s t  was e s t i m a t e d  a t  2 , 5 9 2  k i l o c a l o r i e s  p e r  kilogram, 
w h i l e  i n  t h e  S e v e n t e e n t h  t e s t  i t  was 2 , 5 4 1  k i l o c a l o r i e s  p e r  k i l o g r a m .  In 
two i n t e r m e d i a t e  t e s t s  t h e  m e t a b o l i s a b l e  e n e r g y  c o n t e n t  was 2 , 5 9 4  a n d  2,578 
k i l o c a l o r i e s  p e r  k i l o g r a m  i n  t h e  S e v e n t h  a n d  T h i r t e e n t h  t e s t s  respectively. 
The c o n s t a n c y  o f  t h e  e n e r g y  l e v e l  h a s  h e l p e d  i n  o b t a i n i n g  a t r u e  m e a s u r e  of 
t h e  g e n e t i c  c h a n g e  i n  s t r a i n s  w i t h  r e s p e c t  t o  t h e i r  f e e d  conversion. 
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R e a r i n g  r a t i o n s  i n  t h e  f i r s t  t h r e e  t e s t s  were  e x a c t l y  t h e  same and 
b a s e d  on t h e  p r i n c i p l e  o f  1 6 ,  15 a n d  14 p e r  c e n t  p r o t e i n  a t  t h e  0 - 8 ,  8 
t o  12 a n d  12 t o  18 weeks o f  a g e  p e r i o d s  respectively. 
I n  t h e  F o u r t h  t e s t  a 1 6 . 5  p e r  c e n t  p r o t e i n  r a t i o n  w h i c h  was essen- 
t i a l l y  a c h i c k  s t a r t e r  r a t i o n  was f e d  f rom d a y  o l d  t o  21 weeks and three 
d a y s  o f  age. 
I n  t h e  S i x t h  t e s t  a m u l t i - v i t a m i n  a n d  m i n e r a l  s u p p l e m e n t  was used 
i n s t e a d  o f  t h e  manganese  s u l p h a t e  a n d  v i t a m i n s  A, D, a n d  r i b o f l a v i n  mix- 
t u r e  u s e d  u p  u n t i l  t h i s  test. 
The same p r i n c i p l e  a s  f o l l o w e d  i n  t h e  f i r s t  t h r e e  t e s t s  was adopted 
a g a i n  i n  t h e  S e v e n t h  t e s t ,  w i t h  m i n o r  v a r i a t i o n s  i n  i n g r e d i e n t s  a n d  their 
l e v e l s .  The t h i r d  p e r i o d  r a t i o n  was e x t e n d e d  f rom 12 t o  18 weeks t o  12 to 
20 weeks. 
I n  t h e  N i n t h  t e s t  wha l emea l  and  mea tmeal  were  e x c l u d e d  i n  t h e  0 t o  8 
weeks r a t i o n  a n d  r e p l a c e d  w i t h  s o y a b e a n  m e a l .  F u r t h e r ,  i n s t e a d  o f  using 
b o n e m e a l ,  r o c k  p h o s p h a t e  was u s e d .  The t h i r d  p e r i o d  r e a r i n g  r a t i o n  was 
e x t e n d e d  f rom 12 t o  20 weeks  t o  12 t o  21 weeks. 
Whalemeal was e x c l u d e d  f rom t h e  8 t o  12 a n d  12 t o  20 weeks rations 
a s  w e l l  a s  t h e  0 t o  8 weeks r a t i o n  i n  t h e  S e v e n t e e n t h  t e s t .  R a t i o n s  in 
t h e  E i g h t e e n t h  t e s t  w e r e  t h e  same a s  i n  t h e  S e v e n t e e n t h  test. 
The e n e r g y  c o n t e n t s  o f  t h e  c o r r e s p o n d i n g  r e a r i n g  r a t i o n s  f o r  each 
s t a g e  o f  g r o w t h  wou ld  h a v e  v a r i e d  v e r y  l i t t l e  o v e r  t h e  l i f e  o f  t h e  test. 
The r a t i o n s  h a v e  b e e n  f o r m u l a t e d  w i t h  b r a n ,  p o l l a r d ,  o a t s  a n d  w h e a t  in 
much t h e  same p r o p o r t i o n s  f o r  e a c h  t e s t .  The m e t a b o l i s a b l e  e n e r g y  content 
o f  t h e  r a t i o n s  u s e d  i n  t h e  S e v e n t e e n t h  t e s t  were  2 , 6 4 8 ,  2 , 6 6 4  a n d  2,643 
k i l o c a l o r i e s  p e r  k i l o g r a m  f o r  t h e  0 t o  8 ,  8 t o  12 a n d  12 t o  20 week age 
p e r i o d s  respectively. 
Thus g r a d u a l  c h a n g e s  h a v e  b e e n  made t o  t h e  l a y i n g  a n d  r e a r i n g  rations 
o v e r  t h e  l i f e  o f  t h e  t e s t  t o w a r d s  i m p r o v i n g  t h e  n u t r i t i o n  o f  t h e  birds. 
Most o f  t h e  i n g r e d i e n t s  h a v e  r e m a i n e d  t h e  same t h r o u g h o u t  t h e  t e s t  i n  both 
l a y i n g  and  r e a r i n g  r a t i o n s .  The c h a n g e s  h a v e  b e e n  made a s  ou) knowledge 
o f  t h e  n u t r i t i o n  o f  f o w l s  h a s  i n c r e a s e d  o v e r  t h e  y e a r s  and  l a r g e l y  repre- 
s e n t  r e f i n e m e n t s  r a t h e r  t h a n  m a j o r  changes. 
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TEST RESULTS 
T a b l e s  a n d  g r a p h s  o f  t h e  r e s u l t s  o f  t h e  18 t e s t s  c a r r i e d  o u t  since 
t h e  s t a r t  o f  random sample  l a y i n g  t e s t i n g  i n  W.A. a r e  presented. 
The p r o g r e s s  made i n  b r e e d i n g  h a s  b e e n  m e a s u r e d  b y  u s i n g  t h e  linear 
and  q u a d r a t i c  r e g r e s s i o n  e q u a t i o n  me thod  o f  s t a t i s t i c a l  a n a l y s i s  a n d  also 
b y  making  a n  a s s e s s m e n t  o f  t h e  a c t u a l  improvement  s i n c e  t h e  F i r s t  t e s t  in 
t e r m s  o f  a c t u a l  differences. 
I n  a s s e s s i n g  a c t u a l  p r o g r e s s  made s i n c e  t h e  s t a r t  o f  t e s t i n g  the 
F i r s t  t e s t  h a s  b e e n  compared t h r o u g h o u t  w i t h  t h e  S e v e n t e e n t h  t e s t .  One 
would  n a t u r a l l y  s e e  t h e  F i r s t  t e s t  a s  a l o g i c a l  b a s e  f o r  c o m p a r i s o n  purposes 
and a s  t h e  F i r s t  t e s t  was i n  f a c t  a m o s t  s a t i s f a c t o r y  one  f rom all 
a s p e c t s  i t  c a n  b e  t a k e n  a s  a b a s e  - w i t h  c o n f i d e n c e .  The S e v e n t e e n t h  test 
h a s  b e e n  compared  w i t h  t h e  F i r s t  t e s t  b e c a u s e  i t  was t h e  b e s t  r e c e n t  test 
i n  t e r m s  o f  e g g  p r o d u c t i o n  a n d  p r o f i t .  I t  i s  f e l t  t h a t  t h i s  approach 
g i v e s  t h e  b e s t  e x p r e s s i o n  o f  g e n e t i c  p r o g r e s s  a l l o w i n g  f o r  phenotypic 
variation. 
The c o r r e l a t i o n  r e s u l t s  b e t w e e n  v a r i o u s  p a r a m e t e r s  a r e  a l s o  presented. 
I t  s h o u l d  b e  n o t e d  t h a t  i n  t h e  t a b l e s  t h e  f i g u r e  f o r  e a c h  f a c t o r  i n  each 
t e s t  i s  t h e  a v e r a g e  o f  a l l  e n t r i e s  e x c l u d i n g  t h e  c o n t r o l  e n t r y .  T h e r e  are 
no f i g u r e s  f o r  b i r d s  o n  l i t t e r  i n  t h e  E l e v e n t h  t e s t  a s  t h e y  h a d  t o  b e  dis- 
c o n t i n u e d  b e c a u s e  o f  f a i l u r e  o f  t h e  h o t w a t e r  b r o o d e r  a n d  p o s s i b l e  chilling 
o f  t h e  chicks. 
No c o m p a r i s o n  h a s  b e e n  made o f  b r e e d i n g  p r o g r e s s  compared t o  the 
c o n t r o l  e n t r y  b e c a u s e  t h e  c o n t r o l  f l o c k  h a s  b e e n  o b t a i n e d  f rom t h r e e  dif- 
f e r e n t  s o u r c e s  o v e r  t h e  l i f e  o f  t h e  t e s t  a n d  f o u r  o f  t h e  t e s t s  d i d  not 
h a v e  a c o n t r o l  e n t r y .  I n  a d d i t i o n  S h e r i d a n  (1974)  f o u n d  i n  h i s  s t u d y  that 
t h e  c o n t r o l  f l o c k  (which  was f rom t h e  same s o u r c e  i n  a l l  S t a t e  tests) 
a p p e a r e d  t o  b e  o f  l i t t l e  v a l u e  i n  c o r r e c t i n g  f o r  n o n - g e n e t i c  variations 
b e t w e e n  years. 
Egg P r o d u c t i o n  
I t  s h o u l d  b e  n o t e d  t h a t  t h e  f i g u r e s  i n  T a b l e  1 f o r  e g g  p r o d u c t i o n  have 
b e e n  a d j u s t e d  upwards  i n  t h e  f i r s t  two t e s t s  a s  i n  t h e s e  t e s t s  t h e  laying 
p e r i o d  commenced 24 d a y s  e a r l i e r  a n d  e n d e d  24 days  e a r l i e r  t h a n  i n  sub- 
s e q u e n t  t e s t s .  T h i s  was n e c e s s a r y  t o  make them c o m p a r a b l e  t o  subsequent 
t e s t s  a s  v e r y  few e g g s  were  l a i d  i n  t h i s  e a r l i e r  p e r i o d .  Thus i n  the 
F i r s t  and Second  t e s t s  a n  a s s u m p t i o n  was made t h a t  t h e  b i r d s  would  have 
h a d  a SO p e r  c e n t  r a t e  o f  l a y  b e t w e e n  68 a n d  71 weeks and  t h r e e  d a y s  old 
(24 d a y s  d i f f e r e n c e )  a n d  t h e r e f o r e  wou ld  l a y  12 e g g s  i n  t h i s  period. 
The p e r i o d  18 t o  21 weeks t h r e e  d a y s  o l d  c a n  be  d i s r e g a r d e d  because 
o f  t h e  l a t e  m a t u r i t y  o f  b i r d s  i n  t h e s e  two t e s t s ,  s o  t h e  12 e g g s  were 
a d d e d  on t o  t h e  a c t u a l  r e c o r d e d  figure. 
To a d j u s t  t h e  h e n  h o u s e d  f i g u r e ,  i t  was assumed t h a t  no b i r d s  died 
i n  t h e  p e r i o d  b e t w e e n  68 a n d  71 weeks  t h r e e  d a y s  o l d  a n d  t h e r e f o r e  a 
4 
p r o p o r t i o n  o f  t h e  12 e x t r a  e g g s  a s  d e t e r m i n e d  f o r  h e n  d a y  production 
c o u l d  b e  t a k e n  o n  t h e  b a s i s  o f  t h e  p e r c e n t a g e  o f  b i r d s  s t i l l  a l i v e  at 
68 weeks o f  age  ( i . e .  100 - 5 . 3  = 94.7% f o r  t h e  f i r s t  t e s t )  a n d  94.7% of 
12 = 1 1 . 4  eggs. 
F i g u r e  1 ( a )  i s  a g r a p h i c a l  r e p r e s e n t a t i o n  o f  t h e  r e s u l t s  shown in 
T a b l e  1. 
Both h e n  d a y  a n d  h e n  h o u s e d  e g g  p r o d u c t i o n  f i g u r e s  f o r  t h e  First 
t e s t  were  v e r y  good and  t h u s  s e t  a good s t a n d a r d  f o r  t h e  f o l l o w i n g  tests. 
M o r t a l i t y  was v e r y  low (5.3%) a s  e v i d e n c e d  b y  t h e  h e n  h o u s e d  egg produc- 
t i o n  f i g u r e ,  w h i c h  i s  n e a r l y  a s  h i g h  a s  t h e  h e n  d a y  figure. 
U n f o r t u n a t e l y  i n  t h e  s u c c e e d i n g  t h r e e  t e s t s ,  m o r t a l i t y  was v e r y  high 
and  s i n c e  t h e n  i t  h a s  n e v e r  b e e n  a s  low a s  i n  t h e  F i r s t  t e s t .  (The time 
o f  t h e  Second t e s t  ( 1 9 5 8 / 5 9 )  was a b o u t  t h e  t i m e  when v i s c e r a l  leucosis 
a n d  fowl  p a r a l y s i s ,  l ympho id  l e u c o s i s  a n d  M a r e k ' s  d i s e a s e  r e s p e c t i v e l y  as 
t h e y  a r e  now known, r e a c h e d  e p i d e m i c  p r o p o r t i o n s  i n  t h e  i n d u s t r y  f o r  the 
f i r s t  time). 
Hence r e s u l t s  i n  t h e  Second  and  T h i r d  t e s t s  f o r  h e n  d a y  egg  produc- 
t i o n  seem t o  h a v e  b e e n  d i s t o r t e d  b y  t h e  h i g h  m o r t a l i t y  e x p e r i e n c e d  in 
t h e s e  t e s t s .  I n  f a c t  t h e  c o r r e l a t i o n  ( - 0 . 5 8 )  b e t w e e n  h e n  d a y  egg produc- 
t i o n  a n d  l a y i n g  m o r t a l i t y  was s i g n i f i c a n t  ( P < 0 . 0 5 ) .  (The t a b l e  and 
g r a p h  o f  l a y i n g  m o r t a l i t y  h a v e  b e e n  i n c l u d e d  w i t h  t h e  t a b l e  and g r a p h  of 
egg  p r o d u c t i o n  t o  i l l u s t r a t e  t h e  relationship). 
However,  i t  was n o t  u n t i l  t h e  E i g h t h  t e s t  t h a t  a d e f i n i t e  improve- 
m e n t  i n  h e n  d a y  e g g  p r o d u c t i o n  was a c h i e v e d  compared  t o  t h e  F i r s t  test. 
From t h i s  p o i n t  o n ,  t h e r e  was a t r e n d  t o w a r d s  f u r t h e r  improvement  i n  egg 
p r o d u c t i o n ,  a r e c o r d  r e s u l t  o f  2 3 6 . 5  e g g s  f rom b i r d s  on l i t t e r  being 
a c h i e v e d  i n  t h e  S e v e n t e e n t h  test. 
The i n c r e a s e  i n  h e n  d a y  e g g  p r o d u c t i o n  f rom t h e  F i r s t  t o  t h e  Seven- 
t e e n t h  l i t t e r  t e s t  was 3 4 . 1  e g g s  p e r  b i r d  o r  1 6 . 8  p e r  cent. 
T h e r e  a p p e a r s  t o  b e  i n d i c a t i o n s  t h a t  a p l a t e a u  h a s  b e e n  reached 
s i n c e  t h e  T h i r t e e n t h  l i t t e r  t e s t .  However,  i n  t h e  c a g e  t e s t  t h e r e  has 
b e e n  a c o n s i d e r a b l e  i n c r e a s e  i n  h e n  d a y  egg  p r o d u c t i o n  s i n c e  t h e  Thir- 
t e e n t h  t e s t .  T h i s  d i f f e r i n g  t r e n d  p e r h a p s  i n d i c a t e s  t h e  d e v e l o p m e n t  of 
b r e e d s  more s u i t e d  t o  c a g e s  t h a n  p r e v i o u s l y .  Egg p r o d u c t i o n  h a s  been 
m a r k e d l y  l o w e r  i n  c a g e s  t h a n  on l i t t e r ,  a p a r t  f rom t h e  l a s t  test. 
I n  c a g e s  t h e  b e s t  r e s u l t  was a c h i e v e d  i n  t h e  E i g h t e e n t h  t e s t  w i t h  a 
f i g u r e  o f  2 3 3 . 6  e g g s .  T h i s  f i g u r e  r e p r e s e n t s  a n  i n c r e a s e  i n  h e n  d a y  egg 
p r o d u c t i o n  o f  1 5 . 9  e g g s  o r  7 . 3  p e r  c e n t  s i n c e  t h e  b e g i n n i n g  o f  t h e  cage 
t e s t  ( T e n t h  Random Sample Test). 
The l i n e a r  r e g r e s s i o n  e q u a t i o n  f o r  t h e  l i t t e r  t e s t  was a significant 
f i t  o f  t h e  d a t a  ( P < 0 . 0 0 1 )  a n d  i n d i c a t e d  a n  improvement  o f  3 . 3  eggs  per 
t e s t .  The e q u a t i o n  i s  r e p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  1(b). 
The q u a d r a t i c  r e g r e s s i o n  e q u a t i o n  f o r  t h e  c a g e  t e s t  was a significant 
f i t  ( P < 0 . 0 5 )  a n d  i s  r e p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  1(b). 
Good e g g  p r o d u c t i o n  a n d  v e r y  low m o r t a l i t y  i n  t h e  f i r s t  l i t t e r  test 
gave  a v e r y  good h e n  h o u s e d  f i g u r e  o f  1 9 8 . 2  e g g s .  I t  was n o t  u n t i l  the 
N i n t h  t e s t  t h a t  t h i s  f i g u r e  was a p p r o a c h e d ,  and  o n l y  i n  t h e  Thirteenth 
and  S i x t e e n t h  t e s t s  t h a t  i t  was g r e a t l y  e x c e e d e d  ( 2 2 1 . 3  and 2 2 2 . 2  eggs  res- 
p e c t i v e l y ) .  The b e s t  r e s u l t  was a c h i e v e d  i n  t h e  S e v e n t e e n t h  t e s t  (229.7 
69766-2 
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e g g s )  a n d  t h i s  f i g u r e  r e p r e s e n t s  a n  i n c r e a s e  o f  3 1 . 5  e g g s  o r  1 5 . 9  p e r  cent 
s i n c e  t h e  F i r s t  test. 
I n  t h e  c a g e  t e s t ,  h e n  h o u s e d  e g g  p r o d u c t i o n  h a s  i n c r e a s e d  f r o m  199.6 
e g g s  i n  t h e  T e n t h  t e s t  t o  2 1 8 . 5  e g g s  i n  t h e  E i g h t e e n t h  t e s t ,  a n  increase 
o f  1 8 . 9  e g g s  o r  9 . 5  p e r  cent. 
T h e  l i n e a r  r e g r e s s i o n  e q u a t i o n  f o r  t h e  l i t t e r  t e s t  w a s  a significant 
f i t  o f  t h e  d a t a  ( P <  0 . 0 0 1 )  a n d  i n d i c a t e d  a n  i m p r o v e m e n t  o f  3 . 9  e g g s  per 
t e s t .  T h e  e q u a t i o n  i s  r e p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  1(b). 
T h e  q u a d r a t i c  r e g r e s s i o n  e q u a t i o n  f o r  t h e  c a g e  t e s t  w a s  a significant 
f i t  ( P < 0 . 0 1 )  a n d  i s  r e p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  1(b). 
T a b l e  1 - E g g  p r o d u c t i o n  a n d  m o r t a l i t y  
Test 
N u m b e r  o f  e g g s  l a i d  i n  SO weeks 
M o r t a l i t y  % laying 
p e r i o d  ( B a s e d  on 
N o .  o f  chickens 
a l i v e  a t  21/7 
w e e k s  o f  age) 
Litter Cages 
H e n  day H e n  hou.sed H e n  day H e n  housed Litter Cages 
1 202.4* 198.2* 5.3 
2 186.0* 140.7* 38.4 
3 168.0 142.9 31.1 
4 192.2 163.5 26.2 
5 190.3 170.5 20.9 
6 195.8 182.3 15.5 
7 185.7 175.0 12.2 
8 213.9 191.4 18.6 
9 214.7 196.6 16.6 
10 220.4 200.7 217.7 199.6 17.6 14.1 
11 - - 215.2 193.6 - 18.6 
12 222.6 192.0 214.6 191.8 23.9 19.3 
13 235.8 221.3 221.7 198.6 12.8 19.1 
14 221.1 207.3 215.1 194.7 11.3 15.6 
15 221.9 201.0 213.2 193.6 16.0 18.6 
16 233.3 222.2 219.6 204.7 10.9 12.8 
17 236.5 229.7 225.9 216.8 5.7 7.2 
18 234.6 217.8 233.6 218.5 13.2 13.4 
* N o t e  - A d j u s t e d  f i g u r e s  - s e e  e x p l a n a t i o n  in 
t h e  text. 
A c t u a l  r e s u l t s  f o r  t e s t s  o n e  a n d  t w o  were: 
Test 
1 
2 
Hen  d a y  
190.4 
174.0 
H e n  housed 
186.8 
133.0 
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The r e s u l t s  shown i n  T a b l e  2 and  F i g u r e  2 ( a )  show t h a t  a v e r a g e  egg 
w e i g h t  f o r  t h e  f i r s t  two t e s t s  was q u i t e  h i g h ,  b u t  i t  s h o u l d  b e  remembered 
t h a t  b i r d s  i n  t h e  f i r s t  two t e s t s  w e r e  l a t e r  h a t c h e d  and  s o  t h e i r  egg  size 
wou ld  b e  f a v o u r e d ,  t o  a s m a l l  e x t e n t ,  b y  t h e i r  r e s u l t a n t  l a t e r  maturity 
( s e e  comments u n d e r  Maturity). 
T h e r e f o r e ,  t h e  e g g  w e i g h t  shown i n  T a b l e  2 f o r  t h e  f i r s t  two tests 
h a s  b e e n  a d j u s t e d  downwards b y  1 . 1  g t o  make them c o m p a r a b l e  w i t h  subse- 
q u e n t  t e s t s .  A h a t c h  d a t e  t r i a l  c a r r i e d  o u t  a t  t h e  W e s t e r n  Australian 
P o u l t r y  R e s e a r c h  S t a t i o n  ( M o r r i s  & Lean ,  1967) o n  l i t t e r  showed t h a t  Aug- 
u s t  h a t c h e d  b i r d s  h a d  a n  a v e r a g e  egg w e i g h t  3 . 7  g h e a v i e r  t h a n  July 
h a t c h e d  b i r d s  w h i c h  w e r e  n e a r l y  f i v e  weeks e a r l i e r  i n  h a t c h i n g .  T h e r e  was 
a p p r o x i m a t e l y  two w e e k s '  d i f f e r e n c e  i n  t h e  h a t c h  d a t e s  o f  t h e  f i r s t  two 
t r i a l s  a n d  s u b s e q u e n t  t r i a l s ,  s o  b y  p r o p o r t i o n  t h e  d i f f e r e n c e  i n  egg  weight 
would  b e  1 . 4  g. 
A g a i n s t  t h i s  d i f f e r e n c e  would  b e  t h e  e f f e c t  o f  t h e  e x t r a  eggs  l a i d  in 
t h e  p e r i o d  68 t o  71 weeks t h r e e  d a y s  o l d  w h i c h  a r e  g e n e r a l l y  t h e  largest 
e g g s  l a i d  i n  t h e  l a y i n g  p e r i o d .  Thus a v e r a g e  egg w e i g h t  i n  t h e  f i r s t  two 
t e s t s  h a s  b e e n  r e d u c e d  b y  1 . 1  g a s  a n  o v e r a l l  correction. 
Egg w e i g h t  was a l s o  q u i t e  h i g h  i n  t h e  T h i r d  a n d  F o u r t h  t e s t s ,  b u t  in 
t h e  F i f t h  t e s t  egg  w e i g h t  d e c r e a s e d  s u b s t a n t i a l l y  t o  5 6 . 7  g a n d  h a s  never 
b e e n  g r e a t e r  t h a n  t h i s  w e i g h t  s i n c e ,  i n  t h e  l i t t e r  t e s t .  I n  t h e  last 
t h r e e  y e a r s  o f  t h e  t e s t  a v e r a g e  egg  w e i g h t  a p p e a r s  t o  h a v e  b e e n  a r o u n d  55 
g .  A t  t h i s  l e v e l  t h e  d e c r e a s e  i n  egg w e i g h t  h a s  b e e n  4 g o r  6 . 8  p e r  cent. 
I n  t h e  c a g e - t e s t  a v e r a g e  egg w e i g h t  h a s  d e c r e a s e d  f rom 57 g i n  the 
f i r s t  c a g e  t e s t  t o  5 4 . 7  g i n  t h e  l a s t  t e s t ,  a d e c r e a s e  o f  2 . 3  g o r  four 
p e r  cent. 
The l i n e a r  r e g r e s s i o n  e q u a t i o n  f o r  t h e  l i t t e r  t e s t  was a significant 
f i t  o f  t h e  d a t a  ( P ‹  0 . 0 0 1 )  and  i n d i c a t e d  a d e c r e a s e  o f  0 . 2  g p e r  t e s t  in 
egg  weight. 
The l i n e a r  r e g r e s s i o n  e q u a t i o n  f o r  t h e  c a g e  t e s t  was a significant 
f i t  ( P < 0 . 0 5 )  and  i n d i c a t e d  a d e c r e a s e  o f  0 . 2 g  p e r t e s t  i n  egg weight. 
The r e g r e s s i o n  e q u a t i o n s  f o r  b o t h  t h e  l i t t e r  and  c a g e  t e s t s  a r e  rep- 
r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  2(b). 
T a b l e  2 - Ave rage  Egg Weight  
Average  egg weight 
Test (g) 
Litter Cages 
1 59.0* 
2 58.7* 
3 58.4 
4 58.1 
5 56.7 
Note  - a d j u s t e d  f i g u r e s  - s e e  e x p l a n a t i o n  i n  t h e  text. 
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T a b l e  2 - Ave rage  Egg Weigh t  (cont'd) 
Test 
Average  egg  weight 
(g) 
Litter Cages 
6 
7 
8 
9 
56.4 
54.7 
56.7 
56.7 
10 56.4 57.0 
11 57.0 
12 55.3 55.3 
13 56.1 55.6 
14 55.6 55.0 
15 56.7 55.8 
16 54.5 55.1 
17 55.4 55.4 
18 55.0 54.7 
A c t u a l  r e s u l t s  f o r  t e s t s  one  a n d  two were:- 
T e s t  Egg Weigh t  (g) 
1 60.1 
9 59.8 
T o t a l  Weigh t  o f  Egg P r o d u c e d  (Egg Mass) 
The f i g u r e s  i n  T a b l e  3 f o r  t o t a l  w e i g h t  o f  egg  p r o d u c e d  ( o r  egg 
mass )  c a n  g e n e r a l l y  b e  c o n s i d e r e d  t o  g i v e  a b e t t e r  e x p r e s s i o n  o f  genetic 
p r o g r e s s  t h a n  egg  number s ,  s i n c e  i n c r e a s e s  i n  e g g  numbers  may be a t  the 
e x p e n s e  o f  egg size. 
Egg p r o d u c t i o n  i n  t e r m s  o f  t o t a l  w e i g h t  o f  egg  p r o d u c e d  p e r  b i r d  over 
50 weeks o f  l a y  c a n n o t  b e  d i r e c t l y  compared b e t w e e n  t h e  f i r s t  two tests 
a n d  t h e  r e m a i n i n g  t e s t s ,  b e c a u s e  o f  t h e  e f f e c t s  o f  l a t e r  h a t c h  d a t e  and 
e a r l i e r  s t a r t  o f  l a y i n g  p e r i o d  o n  e g g  p r o d u c t i o n  and  egg s i z e  a s  mentioned 
previously. 
However ,  u s i n g  a d j u s t e d  f i g u r e s  t o t a l  e g g  w e i g h t  i n  t h e  f i r s t  test 
was v e r y  good a t  1 1 . 9 4 2  k g ,  b u t  i t  s l i p p e d  q u i t e  d r a s t i c a l l y  f rom the 
F i r s t  t o  T h i r d  t e s t s  t o  t h e  low f i g u r e  o f  9 . 8 1 1  k g  ( s e e  T a b l e  3 a n d  fig- 
u r e  3 a ) .  From t h e  F o u r t h  t o  S e v e n t h  t e s t s ,  t o t a l  w e i g h t  o f  egg  produced 
r e m a i n e d  low,  and i t  was n o t  u n t i l  t h e  E i g h t h  t e s t  t h a t  i t  e x c e e d e d  the 
F i r s t  t e s t  r e s u l t  a t  1 2 . 1 2 8  k g .  S i n c e  t h i s  t e s t  t h e r e  was substantial 
improvement  i n  t h e  T h i r t e e n t h  t e s t  w i t h  a r e c o r d  r e s u l t  o f  13 .228  kg. 
T h i s  r e s u l t  was o n l y  a p p r o a c h e d  a g a i n  i n  t h e  S e v e n t e e n t h  t e s t  ( 1 3 . 1 0 2  kg). 
The improvement  i n  t o t a l  w e i g h t  o f  egg  p r o d u c e d  f rom t h e  F i r s t  t o  the 
T h i r t e e n t h  t e s t  was 1 . 2 8 6  kg o r  1 0 . 8  p e r  c e n t ,  a n d  t h e  improvement  from 
t h e  F i r s t  t o  t h e  S e v e n t e e n t h  t e s t  was 1 . 1 6 0  kg o r  9 . 7  p e r  cent. 
I n  t h e  c a g e  t e s t  t h e r e  was n o  improvement  on t h e  T e n t h  t e s t  (12.409 
kg)  t i l l  t h e  S e v e n t e e n t h  t e s t  ( 1 2 . 5 1 5  kg)  a n d  t h e  b e s t  r e s u l t  was achieved 
i n  t h e  E i g h t e e n t h  t e s t  ( 1 2 . 7 7 8  kg). 
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FIG. 2B AVERAGE EGG WEIGHT 
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TEST NO. 
The improvement  i n  t h e  c a g e  t e s t  f rom t h e  T e n t h  t o  t h e  E i g h t e e n t h  was 
0 . 3 6 9  kg o r  3 . 0  p e r  cent. 
The l i n e a r  r e g r e s s i o n  e q u a t i o n  f o r  t h e  l i t t e r  t e s t  was a significant 
f i t  o f  t h e  d a t a  ( P < 0 . 0 0 1 )  a n d  i n d i c a t e d  a n  improvement  o f  0 . 1 4 5  kg per 
test. 
The q u a d r a t i c  r e g r e s s i o n  e q u a t i o n  f o r  t h e  c a g e  t e s t  was a significant 
f i t  o f  t h e  d a t a  (P<0.05). 
69766-3 
Both  e q u a t i o n s  a r e  r e p r e s e n t e d  g r a p h i c a l l y  i n  f i g u r e  3(b). 
T a b l e  3 - T o t a l  Weight  o f  Egg P r o d u c e d  (Egg Mass) 
(Egg Weigh t  x Hen Day Egg P r o d u c t i o n )  
Test Litter (kg) 
Cages 
(kg) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
11.942* 
10.918* 
9.811 
11.167 
10.790 
11.043 
10.158 
12.128 
12.173 
12.431 
12.310 
13.228 
12.293 
12.582 
12.715 
13.102 
12.903 
12.409 
12.266 
11.867 
12.327 
11.831 
11.897 
12.100 
12.515 
12.778 
Note  - a d j u s t e d  f i g u r e s  - s e e  e x p l a n a t i o n  i n  t h e  text. 
A c t u a l  r e s u l t s  f o r  t e s t s  one  a n d  two were:- 
T e s t  Egg Mass (kg)  
1 11.443 
2 10.405 
13 
14' 
c3-) 
13- 
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FIG. 3A TOTAL WEIGHT OF EGG PRODUCED PER HEN 
LITTER 
- -  CAGES 
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TEST No. 
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FIG 3B TOTAL WEIGHT OF EGG PRODUCED PER HEN 
LITTER 
- -  CAGES 
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 
TEST No , 
Bodyweight  
The f i g u r e s  f o r  t h e  f i r s t  two t e s t s  i n  T a b l e  4 a r e  t h e  bodyweights 
a t  18 and  68 weeks o f  a g e .  They h a v e  n o t  b e e n  a d j u s t e d  t o  make t h e m  com- 
p a r a b l e  w i t h  s u b s e q u e n t  t e s t s  i n  w h i c h  t h e  b o d y w e i g h t s  were  m e a s u r e d  at 
21 weeks a n d  t h r e e  d a y s  and 71 weeks a n d  t h r e e  d a y s  o f  a g e .  Bodyweight 
would  n o t  d i f f e r  g r e a t l y  b e t w e e n  68 and  71 weeks a n d  t h r e e  d a y s  o f  age, 
b u t  t h e r e  wou ld  b e  q u i t e  a l a r g e  d i f f e r e n c e  b e t w e e n  18 a n d  21 weeks and 
t h r e e  d a y s  o f  a g e .  However ,  i t  was n o t  p o s s i b l e  t o  make a n  adjustment 
f o r  t h i s  a g e  d i f f e r e n c e .  T h e t e f o r e  c h a n g e s  i n  b o d y w e i g h t  h a v e  b e e n  mea- 
s u r e d  f rom t h e  T h i r d  t e s t  t o  t h e  E i g h t e e n t h  t e s t  e x c l u d i n g  t h e  f i r s t  two 
tests. 
Bodyweight  i n c r e a s e d  f rom t h e  F i r s t  t o  t h e  F i f t h  t e s t  a t  t h e  earlier 
age  a n d  s i m i l a r l y  f rom t h e  F i r s t  t o  t h e  F o u r t h  t e s t  a t  t h e  l a t e r  a g e  (see 
T a b l e  4 and F i g u r e  4 a ) .  S i n c e  t h e  F i f t h  t e s t  a t  21 weeks and  t h r e e  days 
o f  a g e  t h e r e  h a s  b e e n  a t r e n d  t o w a r d s  s m a l l e r  b o d y w e i g h t  u p  u n t i l  the 
T e n t h  t e s t .  From t h i s  p o i n t  t h e r e  h a s  b e e n  n o  marked  t r e n d .  S i n c e  the 
F o u r t h  t e s t  a t  71 weeks and  t h r e e  d a y s  o f  age  t h e r e  h a s  b e e n  a similar 
t r e n d  t o w a r d s  s m a l l e r  b o d y w e i g h t  u p  u n t i l  t h e  F o u r t e e n t h  t e s t .  From this 
p o i n t  no l o n g  t e r m  t r e n d  h a s  emerged. 
The i n c r e a s e  i n  bodyweig t i t  a t  21 weeks a n d  t h r e e  d a y s  f rom t h e  Third 
t o  t h e  E i g h t e e n t h  t e s t  was 0 . 1 6  k g  o r  1 0 . 8  p e r  c e n t .  The i n c r e a s e  in 
b o d y w e i g h t  f r o m  t h e  T h i r d  t o  t h e  S e v e n t e e n t h  t e s t  was 0 . 1 8  kg o r  1 2 . 1  per 
cent. 
Bodyweight  a t  71 weeks and  t h r e e  days  h a s  d e c r e a s e d  s i n c e  t h e  First 
t e s t .  The d e c r e a s e  i n  b o d y w e i g h t  f rom t h e  T h i r d  t o  t h e  E i g h t e e n t h  test 
was 0 . 4 5  kg o r  1 8 . 7  p e r  c e n t .  The d e c r e a s e  i n  b o d y w e i g h t  f rom t h e  Third 
t o  t h e  S e v e n t e e n t h  t e s t  was 0 . 3 7  k g  o r  1 5 . 5  p e r  cent. 
I n  t h e  c a g e  t e s t ,  b o d y w e i g h t  d e c r e a s e d  f rom t h e  T e n t h  t o  t h e  Thir- 
t e e n t h  t e s t  a t  b o t h  21 weeks and  t h r e e  d a y s  a n d  71 weeks and  t h r e e  days 
o f  a g e .  S i n c e  t h e  T h i r t e e n t h  t e s t  t h e r e  h a s  b e e n  a t r e n d  t o w a r d s  inc- 
r e a s e d  b o d y w e i g h t  a t  b o t h  ages. 
Thus t h e  o v e r a l l  change  i n  b o d y w e i g h t  i n  c a g e s  f rom t h e  T e n t h  t o  the 
E i g h t e e n t h  t e s t s  a t  b o t h  a g e s  was n o t  g r e a t .  At 21 weeks and  t h r e e  days 
t h e r e  was a d e c r e a s e  o f  0 . 0 8 2  kg o r  4 . 6  p e r  c e n t .  At 71 weeks a n d  three 
d a y s  t h e r e  was a d e c r e a s e  o f  0 . 1 4  k g  o r  6 . 4  p e r  cent. 
The l i n e a r  and q u a d r a t i c  r e g r e s s i o n  e q u a t i o n s  f o r  t h e  T h i r d  t o  the 
E i g h t e e n t h  t e s t s ,  d i d  n o t  s i g n i f i c a n t l y  f i t  t h e  d a t a  f o r  t h e  l i t t e r  test 
a t  21 weeks a n d  t h r e e  d a y s  o f  a g e .  The q u a d r a t i c  r e g r e s s i o n  equation 
was a s i g n i f i c a n t  f i t  o f  t h e  d a t a  a t  71 weeks a n d  t h r e e  d a y s  o f  a g e  for 
t h e  l i t t e r  t e s t  ( P 4 : 0 . 0 0 1 ) .  The e q u a t i o n  i s  r e p r e s e n t e d  g r a p h i c a l l y  in 
F i g u r e  4(b). 
The l i n e a r  and  q u a d r a t i c  r e g r e s s i o n  e q u a t i o n s  d i d  n o t  significantly 
f i t  t h e  d a t a  f o r  t h e  c a g e  t e s t  a t  e i t h e r  21 weeks and  t h r e e  d a y s  o r  71 
weeks and t h r e e  d a y s  o f  age. 
The t e s t  r e s u l t s  show t h a t  c a g e  r e a r e d  b i r d s  a r e  h e a v i e r  t h a n  litter 
r e a r e d  b i r d s  a t  21 weeks a n d  t h r e e  d a y s  o f  a g e ,  b u t  a r e  a b o u t  t h e  same 
w e i g h t  a s  l i t t e r  r e a r e d  b i r d s  a t  71 weeks a n d  t h r e e  d a y s  o f  age. 
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T a b l e  4 - B o d y w e i g h t  ( k g )  
Test 
21  w e e k s  & 3 days 71  w e e k s  & 3 days 
Litter Cages Litter Cages 
1 1.273* 2.318** 
2 1.405* 2.382** 
3 1.482 2.373 
4 1.618 2.500 
5 1.755 2.445 
6 1.745 2.432 
7 1.718 2.227 
8 1.614 2.209 
9 1.632 2.141 
10 1.523 1.782 2.145 2.177 
11 - 1.750 - 2.159 
12 1.550 1.709 2.055 2.005 
13 1.555 1.600 1.950 1.909 
14 1.536 1.618 1.923 1.959 
15 1.627 1.673 1.964 1.968 
16 1.532 1.687 2.072 2.164 
17 1.661 1.731 2.006 2.073 
18 1.642 1.700 1.923 2.037 
N o t e  - * 18  w e e k s  old 
** 6 8  w e e k s  old 
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LITTER 
71/7 WEEKS 
Feed  Consumpt ion  and  C o n v e r s i o n  
T h e s e  r e s u l t s  a r e  l i s t e d  i n  T a b l e  5 a n d  a r e  g r a p h i c a l l y  illustrated 
i n  F i g u r e  5 ( a ) .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  r e s u l t s  f o r  t e s t s  o n e  a n d  two 
h a v e  b e e n  a d j u s t e d  t o  make them c o m p a r a b l e  w i t h  s u b s e q u e n t  t e s t s  which 
s t a r t e d  t h e i r  l a y i n g  p e r i o d  a t  21 weeks a n d  t h r e e  d a y s  o l d  i n s t e a d  o f  18 
weeks o l d .  They h a v e  b e e n  i n c r e a s e d  b y  0 . 5  kg p e r  bird. 
From t h e  E i g h t h  t o  t h e  T h i r t e e n t h  t e s t ,  f e e d  c o n s u m p t i o n  f i g u r e s  for 
b i r d s  o n  l i t t e r  w e r e  h i g h e r  t h a n  i n  p r e v i o u s  t e s t s  a l t h o u g h  t h e  f i r s t  test 
was n e a r l y  a s  h i g h .  Feed  c o n s u m p t i o n  h a s  shown a d e c r e a s i n g  t r e n d  since 
t h e  T h i r t e e n t h  t e s t  and i s  now 3 9 . 4  kg p e r  b i r d  f o r  50 weeks o f  l a y  i n  the 
E i g h t e e n t h  t e s t .  T h i s  i s  a d e c r e a s e  o f  2 . 4  kg o r  5 . 7  p e r  c e n t  s i n c e  the 
f i r s t  t e s t  ( 4 1 . 8  k g ) .  F e e d  c o n s u m p t i o n  i n  t h e  S e v e n t e e n t h  t e s t  was 40.6 
kg wh ich  r e p r e s e n t s  a d e c r e a s e  o f  1 . 2  kg o r  2 . 9  p e r  c e n t  s i n c e  t h e  First 
test. 
F e e d  c o n s u m p t i o n  was l o w e r  i n  c o r r e s p o n d i n g  c a g e  t e s t s  a n d  h a s  dec- 
r e a s e d  s i n c e  t h e  s t a r t  o f  c a g e  t e s t i n g .  The d e c r e a s e  was 1 . 3  k g  f rom 40.3 
kg i n  t h e  T e n t h  t e s t  t o  3 9 . 0  kg i n  t h e  E i g h t e e n t h  t e s t .  T h i s  represents 
a d e c r e a s e  o f  3 . 2  p e r  cent. 
. N e i t h e r  t h e  q u a d r a t i c  o r  l i n e a r  r e g r e s s i o n  e q u a t i o n s  were  a signifi- 
c a n t  f i t  o f  t h e  l i t t e r  f e e d  c o n s u m p t i o n  data. 
Nor were  t h e  q u a d r a t i c  o r  l i n e a r  r e g r e s s i o n  e q u a t i o n s  f o r  t h e  cage 
t e s t  f o u n d  t o  f i t  t h e  d a t a  significantly. 
The f e e d  c o n v e r s i o n  f i g u r e s  i n  T a b l e  5 h a v e  a l s o  b e e n  a d j u s t e d  for 
t e s t s  o n e  a n d  two t o  b r i n g  them i n t o  l i n e  w i t h  t h e  a d j u s t e d  egg  produc- 
t i o n  a n d  f e e d  c o n s u m p t i o n  f i g u r e s  p r e v i o u s l y  discussed. 
Feed  c o n v e r s i o n  was good i n  t h e  F i r s t  t e s t  ( 3 . 5 0 ) ,  b u t  i t  was not 
u n t i l  t h e  E i g h t h  t e s t  a f t e r  a n  i n t e r v e n i n g  p e r i o d  o f  p o o r  f e e d  conversion 
t h a t  i t  r e a c h e d  t h e  same l e v e l .  Feed  c o n v e r s i o n  r e m a i n e d  a b o u t  t h e  level 
o f  t h e  t h e  E i g h t h  t e s t  t i l l  t h e  T h i r t e e n t h  t e s t  when a s u b s t a n t i a l  imp- 
r o v e m e n t  i n  f e e d  c o n v e r s i o n  was a c h i e v e d ,  p a r t  o f  w h i c h  was due t o  a 
s a v i n g  i n  f e e d  w a s t a g e .  T h e r e  a p p e a r s  t o  h a v e  b e e n  f u r t h e r  improvement  in 
f e e d  c o n v e r s i o n  a n d  t h e  b e s t  r e s u l t  was  o b t a i n e d  i n  t h e  E i g h t e e n t h  test 
(3.05). 
The improvement  i n  f e e d  c o n v e r s i o n  f rom t h e  F i r s t  t e s t  t o  t h e  Eigh- 
t e e n t h  t e s t  was 0 . 4 5  kg f e e d  p e r  kg e g g  o r  1 2 . 9  p e r  c e n t .  Feed conversion 
i n  t h e  S e v e n t e e n t h  t e s t  was 3 . 1 0  w h i c h  r e p r e s e n t s  a n  improvement  o f  0.40 
o r  1 1 . 4  p e r  c e n t  s i n c e  t h e  F i r s t  test. 
T h e r e  h a s  b e e n  a s m a l l  improvement  i n  f e e d  c o n v e r s i o n  i n  c a g e s  since 
t h e  T e n t h  t e s t .  I t  improved  f rom 3 . 2 4  i n  t h e  T e n t h  t e s t  t o  3 . 0 5  i n  the 
E i g h t e e n t h  t e s t  w h i c h  i s  a n  improvement  o f  0 . 1 9  o r  5 . 9  p e r  cent. 
The l i n e a r  r e g r e s s i o n  e q u a t i o n  f o r  f e e d  c o n v e r s i o n  i n  t h e  l i t t e r  test 
was a s i g n i f i c a n t  f i t  o f  t h e  d a t a  ( P < : 0 . 0 0 1 )  and  i n d i c a t e d  a n  improvement 
o f  0 . 0 4 2  kg f e e d  p e r  kg egg  p e r  t e s t .  The e q u a t i o n  i s  r e p r e s e n t e d  graph- 
i c a l l y  i n  F i g u r e  5(b). 
N e i t h e r  t h e  l i n e a r  o r  q u a d r a t i c  r e g r e s s i o n  e q u a t i o n s  w e r e  a signifi- 
c a n t  f i t  o f  t h e  d a t a  f o r  f e e d  c o n v e r s i o n  i n  t h e  c a g e  test. 
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T a b l e  5 - Feed  Consumpt ion  a n d  C o n v e r s i o n  
Test 
Feed  c o n s u m p t i o n  kg/ 
b i r d / 5 0  weeks o f  lay 
Conversion 
kg f e e d / k g  egg 
Litter Cages Litter Cages 
1 41.8* 3.50* 
2 40.0* 3.66* 
3 40.8 4.14 
4 40.8 3.64 
5 40.0 3.69 
6 39.8 3.60 
7 39.5 3.88 
8 42.3 3.47 
9 42.7 3.50 
10 42.2 40.3 3.39 3.24 
11 - 39.8 - 3.25 
12 42.3 38.6 3.42 3.26 
13 42.0 38.8 3.13 3.14 
14 40.7 39.4 3.30 3.32 
15 40,7 38.6 3.23 3.19 
16 40.4 39.3 3.17 3.24 
17 40.6 38.9 3.10 3.11 
18 39.4 39.0 3.05 3.05 
Note  - * A d j u s t e d  figures 
A c t u a l  r e s u l t s  f rom t e s t s  o n e  and  two were:- 
T e s t  Feed  c o n s u m p t i o n  Conversion 
1 41.3 3.69 
2 3 9 . 5  3.79 
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LITTER 
M o r t a l i t y  
M o r t a l i t y  h a s  p r e v i o u s l y  b e e n  d i s c u s s e d  u n d e r  t h e  h e a d i n g  o f  e g g  pro- 
d u c t i o n  where  r e f e r e n c e  was made t o  t h e  e f f e c t s  o f  l a y i n g  p e r i o d  mortality 
on egg p r o d u c t i o n .  F i g u r e s  f o r  m o r t a l i t y  f o r  b o t h  r e a r i n g  and  laying 
p e r i o d  a r e  i n c l u d e d  i n  T a b l e  6 b e l o w  and  a r e  shown g r a p h i c a l l y  i n  Figures 
6 a  a n d  6b. 
A f t e r  t a k i n g  i n t o  a c c o u n t  t h e  s e r i o u s  e f f e c t s  o f  lymphoid  leucosis 
and  M a r e k ' s  d i s e a s e  i n  t h e  e a r l y  y e a r s  t h e r e  n o e s  n o t  seem t o  h a v e  been 
a n y  improvement  i n  r e s i s t a n c e  t o  d i s e a s e  i n  t h e  l a y i n g  p e r i o d  i n  subse- 
q u e n t  t e s t s .  I n  t h e  c a g e  t e s t  t h e r e  a p p e a r s  t o  b e  some improvement  in 
l a y i n g  m o r t a l i t y  i n  t h e  l a s t  t h r e e  tests. 
The main  c a u s e  o f  d e a t h s  i n  t h e  l i t t e r  t e s t  l a y i n g  p e r i o d  was lymph- 
o i d  l e u c o s i s  ( p r e v i o u s l y  known a s  v i s c e r a l  l e u c o s i s )  2 8 . 0  p e r  cent, 
M a r e k ' s  d i s e a s e  ( p r e v i o u s l y  known a s  fowl  p a r a l y s i s )  3 1 . 3  p e r  c e n t  and 
p e r i t o n i t i s  9 . 2  p e r  c e n t .  O t h e r  d i s e a s e s  t h a t  w e r e  f a i r l y  common a n d  only 
o f  t h e  o r d e r  o f  one  t o  t h r e e  p e r  c e n t ,  w e r e  p r o t r u s i o n / p r o l a p s e ,  nephritis 
egg bound ,  c a n n i b a l i s m  and  r u p t u r e d  liver. 
T h i s  p a t t e r n  i n  t h e  l a y i n g  p e r i o d  f o r  t h e  l i t t e r  t e s t  was very 
s i m i l a r  i n  t h e  c a g e  t e s t .  Lymphoid l e u c o s i s  a c c o u n t e d  f o r  2 4 . 2  p e r  cent 
o f  t h e  d e a t h s ,  M a r e k ' s  d i s e a s e  1 3 . 0  p e r  c e n t  a n d  p e r i t o n i t i s  1 1 . 2  p e r  cent. 
The o t h e r  d i s e a s e s  o f  f a i r l y  common o c c u r r e n c e ,  b u t  r e l a t i v e l y  low in 
i n c i d e n c e ,  were  t h e  same a s  i n  t h e  l i t t e r  test. 
The l i n e a r  r e g r e s s i o n  e q u a t i o n  f o r  t h e  l i t t e r  t e s t  was a significant 
f i t  o f  t h e  d a t a  ( P < 0 . 0 5 )  a n d  i n d i c a t e d  a d e c r e a s e  i n  m o r t a l i t y  o f  0.7 
p e r  c e n t  p e r  t e s t .  As d i s c u s s e d  a b o v e ,  t h i s  r e s u l t  may s i m p l y  h a v e  been 
due  t o  t h e  h i g h  i n c i d e n c e  o f  l ympho id  l e u c o s i s  a n d  M a r e k ' s  d i s e a s e  in 
e a r l y  t e s t s ,  t h e  s u b s i d e n c e  o f  w h i c h  may h a v e  b e e n  d u e  t o  n a t u r a l  causes 
a n d  n o t  b r e e d i n g .  The e q u a t i o n  i s  r e p r e s e n t e d  g r a p h i c a l l y  i n  F i g u r e  6c. 
N e i t h e r  t h e  l i n e a r  n o r  t h e  q u a d r a t i c  r e g r e s s i o n  e q u a t i o n s  were  a 
s i g n i f i c a n t  f i t  o f  t h e  d a t a  f o r  t h e  c a g e  test. 
R e a r i n g  m o r t a l i t y  h a s  shown n o  p a r t i c u l a r  t r e n d s  t h r o u g h o u t  the 
t e s t s ,  e i t h e r  on l i t t e r  o r  i n  c a g e s ,  e x c e p t  i n  t h e  0 t o  8 weeks o f  age 
p e r i o d  i n  t h e  c a g e  t e s t ,  w h i c h  h a s  shown a t r e n d  t o w a r d s  improvement. 
Most  o f  t h e  m o r t a l i t y  i n  t h e  f i r s t  t h r e e  o r  f o u r  l i t t e r  t e s t s  from 
0 t o  8 weeks o f  a g e  was c a u s e d  b y  b luecomb,  c a e c a l  a n d  i n t e s t i n a l  coccid- 
i o s i s  a n d  o m p h a l i t i s .  O m p h a l i t i s  c o n t i n u e d  t o  b e  common up t o  t h e  Tenth 
t e s t  b u t  t h e r e a f t e r  was o f  q u i t e  low i n c i d e n c e .  Uraemia  was h i g h  i n  the 
F o u r t h ,  F i f t h  a n d  T w e l f t h  t e s t s .  S e c o n d a r y  h e a r t  c o n d i t i o n ,  hydroperi- 
c a r d i u m ,  p a l e  k i d n e y ,  and  f a t t y  l i v e r  and  p a l e  k i d n e y  were  o f  high 
i n c i d e n c e  f rom t h e  S e v e n t h  t o  F o u r t e e n t h  t e s t  ( n o t e  t h e s e  t e r m s  probably 
a l l  d e s c r i b e  t h e  same d i s e a s e  a s  i t  was n o t  v e r y  w e l l  d e f i n e d  a t  the 
time). 
The p a t t e r n  and  y e a r s  o f  i n c i d e n c e  o f  m o r t a l i t y  f rom t h e  various 
d i s e a s e s  was v e r y  s i m i l a r  i n  t h e  c a g e  t e s t  f o r  t h i s  0 t o  8 weeks o f  age 
period. 
The o v e r a l l  p r o p o r t i o n  o f  m o r t a l i t y  c a u s e d  b y  t h e  v a r i o u s  diseases 
i n  t h e  l i t t e r  t e s t  f rom 0 t o  8 weeks o f  a g e  was :  b luecomb 4 . 0  p e r  cent, 
c a e c a l  and  i n t e s t i n a l  c o c c i d i o s i s  9 . 9  p e r  c e n t ,  o m p h a l i t i s  1 4 . 5  p e r  cent, 
u r a e m i a  5 . 5  p e r  c e n t ,  a n d  s e c o n d a r y  h e a r t  c o n d i t i o n ,  hydropericardium, 
p a l e  k i d n e y  and f a t t y  l i v e r  a n d  p a l e  k i d n e y  i n  t o t a l  2 4 . 7  p e r  c e n t .  In 
t h e  c a g e  t e s t  t h e  o v e r a l l  p r o p o r t i o n s  w e r e :  o m p h a l i t i s  9 . 5  p e r  cent, 
u r a e m i a  2 . 7  p e r  c e n t ,  n e p h r o s i s  3 . 1  p e r  c e n t ,  a n d  h y d r o p e r i c a r d i u m ,  pale 
k i d n e y ,  h y d r o p e r i c a r d i u m  a n d  p a l e  k i d n e y ,  f a t t y  l i v e r  and  p a l e  k i d n e y  in 
t o t a l  5 3 . 0  p e r  cent. 
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N e i t h e r  t h e  l i n e a r  o r  q u a d r a t i c  r e g r e s s i o n  e q u a t i o n s  f o r  t h e  litter 
t e s t  f r o m  0 t o  8 weeks o f  a g e  were  a s i g n i f i c a n t  f i t  o f  t h e  data. 
The l i n e a r  r e g r e s s i o n  e q u a t i o n  f o r  t h e  c4ge  t e s t  f rom 0 t o  8 weeks of 
a g e  was a s i g n i f i c a n t  f i t  ( P 4 0 . 0 1 )  a n d  i n d i c a t e d  a d e c r e a s e  i n  mortality 
o f  0 . 7  p e r  c e n t  p e r  t e s t .  The e q u a t i o n  i s  r e p r e s e n t e d  g r a p h i c a l l y  in 
F i g u r e  6c. 
Most o f  t h e  m o r t a l i t y  i n  t h e  l i t t e r  t e s t  from 8 t o  21 weeks  a n d  three 
d a y s  o f  age, was c a u s e d  b y  M a r e k ' s  d i s e a s e  4 9 . 8  p e r  c e n t  a n d  lymphoid 
l e u c o s i s  9 . 2  p e r  c e n t .  I n  t h e  l a s t  two t e s t s ,  M a r e k ' s  d i s e a s e  l o s s e s  were 
v e r y  low,  and lymphoid  l e u c o s i s  l o s s e s  w e r e  n e g l i g i b l e  s i n c e  t h e  Twelfth 
t e s t .  The n e x t  m o s t  common d i s e a s e s  w e r e  i n t e s t i n a l  c o c c i d i o s i s ,  6 . 2  per 
c e n t  ( n e g l i g i b l e  s i n c e  t h e  N i n t h  t e s t ) ,  h e p a t i t i s  2 . 5  p e r  c e n t  a n d  uraemia 
1 . 5  p e r  cent. 
I n  t h e  c a g e  t e s t  t h e  o v e r a l l  p r o p o r t i o n s  w e r e :  M a r e k ' s  d i s e a s e  47.0 
p e r  c e n t ,  l ymphoid  l e u c o s i s  1 0 . 9  p e r  c e n t ,  a n d  n e p h r i t i s  7 . 1  p e r  cent. 
M a r e k ' s  d i s e a s e  was o f  low i n c i d e n c e  i n  t h e  l a s t  t h r e e  t e s t s  and  lymphoid 
l e u c o s i s  was n e g l i g i b l e  s i n c e  t h e  T w e l f t h  t e s t .  The n e p h r i t i s  occurred 
a l m o s t  e n t i r e l y  w i t h i n  t h e  T w e l f t h  test. 
N e i t h e r  t h e  l i n e a r  o r  q u a d r a t i c  r e g r e s s i o n  e q u a t i o n s  f o r  l i t t e r  or 
c a g e  t e s t  m o r t a l i t y  f rom 8 t o  21 weeks a n d  t h r e e  d a y s  o f  a g e  were  signi- 
f i c a n t  f i t s  o f  t h e  data. 
T a b l e  6 - P e r c e n t  M o r t a l i t y  
( B a s e d  on t h e  number o f  b i r d s  a l i v e  a t  t h e  b e g i n n i n g  o f  e a c h  period) 
Test 
LITTER CAGES 
0 t o  8 8 t o  213/ 
2 1 3 / 7  
to 0 t o  8 1 8 t o  
213/7 3 2 1 3 / 7  to 
weeks weeks 7 1 3 / 7  weeks weeks  weeks 71 / 7  weeks 
1 6.5 0.4* 5.3* 
2 9.5 6.8* 38.4* 
3 2.1 7.0 31.1 
4 5.2 3.8 26.2 
5 4.0 4.1 20.9 
6 5.7 3.7 15.5 
7 4.1 3.8 12.2 
8 3.4 7.4 18.6 
9 6.3 2.4 16.6 
10 8.4 6.4 17.6 6.5 3.2 14.1 
11 - - - 7.5 3.2 18.6 
12 16.3 8.8 23.9 7.5 10.0 19.3 
13 4.9 3.5 12.8 4.7 8.2 19.1 
14 5.0 3.0 11.3 3.3 5.3 15.6 
15 0.7 4.8 16.0 1.3 5.8 18.6 
16 1.1 2.5 10.9 2.8 2.3 12.8 
17 0.2 0.3 5.7 2.6 0.9 7.2 
18 1.2 3.6 13.2 2.5 3.8 13.4 
* No te  - I n  t h e  f i r s t  two t e s t s  t h e  l a y i n g  p e r i o d  qommenced a t  187 
weeks a n d  e n d e d  a t  68 weeks i n s t e a d  o f  2177 weeks and  71"/7 
a s  i n  s u b s e q u e n t  tests. 
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B r o o d i n e s s  
B r o o d i n e s s  i n  t h e s e  t e s t s  was r e c o r d e d  a s  t h e  p e r  c e n t  o f  birds 
h o u s e d  a t  21 weeks a n d  t h r e e  d a y s  wh ich  w e r e  b r o o d y  o n e  o r  more times. 
T h e r e  d o e s  n o t  a p p e a r  t o  b e  a n y  improvement  i n  t h i s  f a c t o r  o v e r  t h e  years 
( s e e  T a b l e  7 ) .  B r o o d i n e s s  was h i g h  i n  t h e  T h i r t e e n t h ,  S e v e n t e e n t h  and 
E i g h t e e n t h  t e s t s .  T h e s e  t e s t s  a l s o  h a p p e n e d  t o  b e  t h e  t h r e e  b e s t  o u t  of 
a l l  t h e  t e s t s  f o r  e g g  p r o d u c t i o n  a n d  egg  mass. 
N e i t h e r  t h e  l i n e a r  n o r  q u a d r a t i c  r e g r e s s i o n  e q u a t i o n s  w e r e  a stat- 
i s t i c a l l y  s i g n i f i c a n t  f i t  o f  t h e  data. 
B r o o d i n e s s  i s  n o t  a p r o b l e m  i n  cages. 
M a t u r i t y  
Age t o  r e a c h  50 p e r  c e n t  l a y  i s  shown i n  T a b l e  7 a n d  g r a p h i c a l l y  in 
F i g u r e  7 a .  B i r d s  i n  t h e  f i r s t  t h r e e  t e s t s  were  much s l o w e r  i n  reaching 
50 p e r  c e n t  l a y  t h a n  i n  s u b s e q u e n t  t e s t s .  However,  a s  m e n t i o n e d  pre- 
v i o u s l y  (Average  e g g  w e i g h t ) ,  b i r d s  i n  t h e  f i r s t  two t e s t s  w e r e  hatched 
l a t e r  a n d  t h i s  wou ld  a c c o u n t  t o  a s m a l l  e x t e n t  f o r  t h e i r  l a t e r  maturity, 
b u t  t h e i r  g e n e t i c  c o n s t i t u t i o n  wou ld  h a v e  a c c o u n t e d  f o r  t h e  m a j o r  part. 
As f a r  a s  b i r d s  i n  t h e  T h i r d  t e s t  a r e  c o n c e r n e d ,  i t  seems t h a t  these 
b i r d s  were  s e v e r e l y  r e t a r d e d  i n  m a t u r i t y  b y  d i s e a s e  a s  e v i d e n c e d  b y  their 
h i g h  m o r t a l i t y  a n d  low egg  production. 
T h e r e  a p p e a r s  t o  b e  e v i d e n c e  o f  a t r e n d  t o w a r d s  e a r l i e r  maturity 
s i n c e  t h e  T h i r d  t e s t .  From t h e  F i r s t  t o  t h e  E i g h t e e n t h  t e s t ,  b i r d s  are 
now m a t u r i n g  e a r l i e r  b y  s i x  weeks a n d  t h r e e  d a y s  w h i c h  i s  a d e c r e a s e  of 
m a t u r i t y  t i m e  o f  2 3 . 1  p e r  c e n t .  B i r d s  i n  t h e  S e v e n t e e n t h  t e s t  r e a c h e d  50 
p e r  c e n t  l a y  a t  t h e  same t i m e  a s  b i r d s  i n  t h e  E i g h t e e n t h  t e s t ,  i . e .  21 
weeks a n d  t h r e e  days. 
S i m i l a r l y  i n  t h e  c a g e  t e s t  t h e r e  a p p e a r s  t o  b e  a t r e n d  t o w a r d s  ear- 
l i e r  m a t u r i t y  s i n c e  t h e  f i r s t  c a g e  t e s t .  From t h e  T e n t h  t o  t h e  Eighteenth 
t e s t  i n  c a g e s ,  b i r d s  a r e  now m a t u r i n g  two weeks and  f i v e  d a y s  earlier 
w h i c h  i s  a d e c r e a s e  o f  m a t u r i t y  t i m e  o f  1 1 . 4  p e r  cent. 
The l i n e a r  r e g r e s s i o n  e q u a t i o n  was a s i g n i f i c a n t  f i t  o f  t h e  d a t a  for 
t h e  l i t t e r  t e s t  (P4  0 . 0 0 1 )  and  i n d i c a t e d  a d e c r e a s e  o f  2 . 3  d a y s  i n  age 
o f  m a t u r i t y  p e r  t e s t  ( s e e  F i g u r e  7b). 
The l i n e a r  r e g r e s s i o n  e q u a t i o n  was s i g n i f i c a n t  f i t  o f  t h e  d a t a  for 
t h e  c a g e  t e s t  a l s o  ( P < 0 . 0 0 1 )  a n d  i n d i c a t e d  a d e c r e a s e  o f  1 . 8  d a y s  i n  age 
o f  m a t u r i t y  p e r  t e s t  ( F i g u r e  7b). 
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T a b l e  7 - B r o o d i n e s s  a n d  m a t u r i t y  
Test 
Broodiness 
(%) 
Litter 
Age t o  r e a c h  50% lay 
Litter Cages 
1 7.4 27 weeks 6 days 
2 4.0 27 weeks 5 days 
3 6.0 29 weeks 2 days 
4 9.8 25 weeks 3 days 
5 6.7 24 weeks 5 days 
6 5.8 24 weeks 3 days 
7 8.8 24 weeks 2 days 
8 8.5 25 weeks 2 days 
9 1.3 23 weeks 6 days 
10 3.7 25 weeks 5 days 23 weeks 6 days 
11 - - 22 weeks 6 days 
12 0.8 24 weeks 2 days 22 weeks  2 days 
13 11.3 23 weeks 4 days 22 weeks 5 days 
14 8.0 24 weeks 0 days 22 weeks 3 days 
15 3.9 24 weeks 0 days 21 weeks 5 days 
16 6.2 23 weeks 0 days 22 weeks 1 day 
17 12.3 21 weeks  3 days 21 weeks 5 days 
18 13.0 21 weeks 3 days 21 weeks 1 day 
N o t e :  B r o o d i n e s s  h a s  b e e n  n e g l i g i b l e  i n  cages. 
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S t a t i s t i c a l  a n a l y s i s  f o r  c o r r e l a t i o n  b e t w e e n  a l l  t h e  parameters 
d i s c u s s e d  above  was c a r r i e d  o u t .  T h o s e  c o r r e l a t i o n s  o f  i n t e r e s t  are 
d i s c u s s e d  b e l o w ,  d e a l i n g  w i t h  t h e  l i t t e r  t e s t  c o r r e l a t i o n s  first. 
Hen d a y  e g g  p r o d u c t i o n  was i n v e r s e l y  c o r r e l a t e d  w i t h  a v e r a g e  egg 
w e i g h t  ( c o r r e l a t i o n  c o e f f i c i e n t  - 0 . 6 1 5 ,  P < 0 . 0 1 )  . T h e r e f o r e  a s  egg pro- d u c t i o n  i n c r e a s e d ,  e g g  w e i g h t  d e c r e a s e d  o v e r  t h e  t e s t s .  However ,  despite 
e g g  w e i g h t  d e c r e a s i n g  a s  e g g  p r o d u c t i o n  i n c r e a s e d ,  e g g  mass  o r  total 
w e i g h t  o f  e g g  p r o d u c e d  was c o r r e l a t e d  w i t h  h e n  d a y  egg  p r o d u c t i o n  (0.976, 
P <0.001). 
Hen d a y  e g g  p r o d u c t i o n  was n o t  s i g n i f i c a n t l y  c o r r e l a t e d  w i t h  body- 
w e i g h t  a t  21 weeks a n d  t h r e e  d a y s  o f  a g e ,  b u t  was i n v e r s e l y  correlated 
w i t h  b o d y w e i g h t  a t  71 weeks a n d  t h r e e  d a y s  o f  a g e  ( - 0 . 8 4 0 ,  P40.001). 
Thus a s  f i n a l  b o d y w e i g h t  d e c r e a s e d ,  egg  p r o d u c t i o n  increased. 
T h e r e  was a s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  b o d y w e i g h t  a t  71 weeks 
a n d  t h r e e  d a y s  o f  a g e  a n d  a v e r a g e  e g g  w e i g h t  ( 0 . 6 1 2 ,  P < 0 . 0 5 ) .  T h a t  is, 
a s  f i n a l  b o d y w e i g h t  d e c r e a s e d ,  egg  w e i g h t  d e c r e a s e d .  However t h e r e  was 
n o  s i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  b o d y w e i g h t  a t  21 weeks a n d  t h r e e  days 
o f  a g e  a n d  a v e r a g e  egg  weight. 
Bodyweight  a t  21 weeks a n d  t h r e e  d a y s  o f  a g e  was n o t  significantly 
c o r r e l a t e d  w i t h  b o d y w e i g h t  a t  71 weeks a n d  t h r e e  d a y s  o f  age. 
Hen d a y  e g g  p r o d u c t i o n  was n o t  c o r r e l a t e d  w i t h  f e e d  c o n s u m p t i o n ,  but 
was i n v e r s e l y  c o r r e l a t e d  w i t h  f e e d  c o n v e r s i o n  ( - 0 . 9 5 0 ,  P 0 . 0 0 1 ) .  There- 
f o r e ,  a s  h e n  d a y  egg  p r o d u c t i o n  i n c r e a s e d ,  f e e d  c o n v e r s i o n  d e c r e a s e d  (or 
improved). 
F e e d  c o n v e r s i o n  was a l s o  s i g n i f i c a n t l y  i n v e r s e l y  c o r r e l a t e d  w i t h  egg 
mass  ( - 0 . 9 5 9 ,  P40.001). 
F e e d  c o n v e r s i o n  was n o t  c o r r e l a t e d  w i t h  b o d y w e i g h t  a t  21 weeks and 
t h r e e  d a y s  o f  a g e  b u t  was c o r r e l a t e d  w i t h  b o d y w e i g h t  a t  71 weeks and 
t h r e e  d a y s  o f  age  ( 0 . 7 8 2 ,  P 4 0 . 0 0 1 )  . Thus a s  f i n a l  b o d y w e i g h t  decreased, f e e d  c o n v e r s i o n  decreased. 
T h e r e  was no c o r r e l a t i o n  b e t w e e n  f e e d  c o n v e r s i o n  and  f e e d  consump- 
tion. 
Age t o  r e a c h  50 p e r  c e n t  l a y  o r  m a t u r i t y  was i n v e r s e l y  correlated 
w i t h  h e n  d a y  egg  p r o d u c t i o n  ( - 0 . 7 7 0 ,  P <  0 .00 .1 ) .  Thus a s  b i r d s  matured 
e a r l i e r  o v e r  t h e  t e s t s  t h e y  l a i d  more eggs. 
M a t u r i t y  was c o r r e l a t e d  w i t h  a v e r a g e  e g g  w e i g h t  ( 0 . 8 3 2 ,  P <  0.001). 
T h a t  i s  a s  b i r d s  m a t u r e d  e a r l i e r  e g g  w e i g h t  d e c r e a s e d  o v e r  t h e  tests. 
M a t u r i t y  was c o r r e l a t e d  w i t h  b o d y w e i g h t  a t  71 weeks a n d  t h r e e  days 
o f  age  ( 0 . 6 0 6 ,  P < 0 . 0 5 )  . T h a t  i s ,  a s  b i r d s  m a t u r e d  e a r l i e r  b o d y w e i g h t  at 71 weeks  and  t h r e e  d a y s  o f  age  d e c r e a s e d .  However,  t h e r e  was n o  signifi- 
c a n t  c o r r e l a t i o n  b e t w e e n  b o d y w e i g h t  a t  21 weeks  and t h r e e  d a y s  o f  a g e  and 
maturity. 
M o r t a l i t y  b e t w e e n  e i g h t  and  21 weeks a n d  t h r e e  d a y s  o f  a g e  was 
i n v e r s e l y  c o r r e l a t e d  w i t h  h e n  h o u s e d  egg  p r o d u c t i o n  ( . 0 .510 ,  P ‹  0,05). 
R e a r i n g  m o r t a l i t y  d u r i n g  t h e  two  r e a r i n g  p e r i o d s ,  i . e .  0 t o  8 weeks 
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and 8 t o  21 weeks a n d  t h r e e  d a y s  o f  a g e ,  was c o r r e l a t e d  ( 0 . 5 0 3 ,  P < 0 . 0 5 )  . 
Lay ing  m o r t a l i t y  (21 weeks a n d  t h r e e  days  t o  71 weeks and  t h r e e  days 
o f  a g e )  was i n v e r s e l y  c o r r e l a t e d  w i t h  h e n  d a y  egg p r o d u c t i o n  (-0.580, 
P < 0 . 0 5 )  a s  d i s c u s s e d  p r e v i o u s l y  u n d e r  Egg Production. 
Lay ing  m o r t a l i t y  was a l s o  i n v e r s e l y  c o r r e l a t e d  w i t h  h e n  h o u s e d  egg 
p r o d u c t i o n  ( - 0 . 8 2 0 ,  P<0.001). 
R e a r i n g  m o r t a l i t y  b e t w e e n  e i g h t  a n d  21 weeks and  t h r e e  days  o f  age 
was c o r r e l a t e d  w i t h  l a y i n g  m o r t a l i t y  ( 0 . 7 4 4 ,  P<0.001). 
T u r n i n g  t o  t h e  c a g e  t e s t  c o r r e l a t i o n s ,  t h o s e  o f  i n t e r e s t  a r e  dis- 
c u s s e d  below. 
Hen d a y  egg  p r o d u c t i o n  was c o r r e l a t e d  w i t h  t o t a l  w e i g h t  o f  e g g  pro- 
d u c e d  o r  egg mass  ( 0 . 8 5 8 ,  P<0.01). 
Bodyweight  a t  21 weeks and  t h r e e  d a y s  o f  a g e  was c o r r e l a t e d  with 
b o d y w e i g h t  a t  71 weeks a n d  t h r e e  d a y s  o f  a g e  ( 0 . 8 2 6 ,  PG.0.01). 
Feed  c o n s u m p t i o n  was c o r r e l a t e d  w i t h  b o d y w e i g h t  a t  71 weeks and  three 
d a y s  o f  age  ( 0 . 7 1 8 ,  Pe .10 .05) ,  b u t  n o t  a t  21 weeks a n d  t h r e e  days  o f  age. 
F e e d  c o n v e r s i o n  was i n v e r s e l y  c o r r e l a t e d  w i t h  h e n  d a y  e g g  production 
( - 0 . 8 5 9 ,  P<0.01). 
T h e r e  was n o  c o r r e l a t i o n  b e t w e e n  f e e d  c o n v e r s i o n  a n d  f e e d  consumption. 
M o r t a l i t y  d u r i n g  t h e  l a y i n g  p e r i o d  (21 weeks and  t h r e e  d a y s  t o  71 
weeks and  t h r e e  d a y s  o f  a g e )  was i n v e r s e l y  c o r r e l a t e d  w i t h  h e n  h o u s e d  egg 
p r o d u c t i o n  ( - 0 . 8 0 9 ,  P<0.01). 
R e a r i n g  m o r t a l i t y  b e t w e e n  e i g h t  a n d  21 weeks a n d  t h r e e  days  o f  age 
was c o r r e l a t e d  w i t h  l a y i n g  m o r t a l i t y  ( 0 . 7 8 9 ,  13410.05). 
Age t o  r e a c h  50 p e r  c e n t  l a y  o r  m a t u r i t y  was c o r r e l a t e d  w i t h  average 
e g g  w e i g h t  ( 0 . 7 6 6 ,  P < 0 . 0 5 ) .  T h e r e f o r e ,  a s  b i r d s  m a t u r e d  e a r l i e r  over 
t h e  t e s t s ,  e g g  w e i g h t  decreased. 
D i s c u s s i o n  and  Conclusions 
The t e s t  r e s u l t s  h a v e  b e e n  a n a l y s e d  and  d i s c u s s e d  individually, 
e s t i m a t i n g  p r o g r e s s  made b o t h  i n  a c t u a l  a n d  s t a t i s t i c a l  t e r m s  f o r  each 
factor. 
I t  h a s  b e e n  shown t h a t  p r o g r e s s  h a s  b e e n  made i n  s e v e r a l  f a c t o r s  in 
t h e  b r e e d s  a v a i l a b l e  c o m m e r c i a l l y  when a s s e s s i n g  t h e  a v e r a g e  o f  a l l  ent- 
r i e s  i n  e a c h  t e s t .  However,  t h e  d i r e c t i o n  i n  wh ich  some f a c t o r s  s u c h  as 
egg s i z e  and  b o d y  s i z e  h a v e  g o n e ,  t e n d s  t o  d i m i n i s h  t h e  b e n e f i t  of 
improved  egg p r o d u c t i o n  a n d  f e e d  conversion. 
F o r  example ,  u s i n g  t h e  l i t t e r  t e s t  r e s u l t s ,  t o t a l  w e i g h t  o f  egg 
p r o d u c e d  was 1 3 . 1 0 2  kg i n  t h e  S e v e n t e e n t h  t e s t .  The improvement  i n  feed 
c o n v e r s i o n  up t o  t h e  S e v e n t e e n t h  t e s t  was 0 . 4 0  k g  f e e d  p e r  kg o f  egg. 
T h i s  improvement  h a s  p r o b a b l y  b e e n  a c h i e v e d  i n  p a r t  b y  d e c r e a s i n g  body- 
w e i g h t  w h i c h  h a s  d e c r e a s e d  b y  0 . 3 7  k g .  T h i s  means t h a t  t h e  s a v i n g  i n  feed 
c o s t  i s  p a r t l y  o f f s e t  b y  l e s s  income f rom t h e  b i r d ' s  carcass. 
Thus a t  12 c e n t s  p e r  k i l o g r a m  l i v e w e i g h t  t h i s  r e p r e s e n t s  a l o s s  of 
34 
4 . 4  c e n t s  p e r  b i r d  t o  t h e  f a r m e r  i n  income f o r  t h e  h e n ' s  c a r c a s s ,  The 
s a v i n g s  i n  f e e d  p e r  b i r d  wou ld  b e  1 3 . 1 0 2  kg o f  egg  p r o d u c e d  x 0 . 4 0  kg of 
f e e d  p e r  kg o f  e g g .  T h i s  e q u a l s  5 . 2  kg o f  f e e d  s a v e d ,  w h i c h  a t  1 4 . 3  cents 
p e r  k g  o f  f e e d  i s  a s a v i n g  o f  7 4 . 4  c e n t s  p e r  b i r d  i n  t h e  c o s t  o f  produc- 
i n g  e g g s .  Thus t h e  n e t  s a v i n g  a f t e r  d e d u c t i n g  t h e  4 . 4  c e n t s  l e s s  received 
f r o m  t h e  s a l e  o f  t h e  h e n ' s  c a r c a s s  i s  7 0 . 0  c e n t s  p e r  bird. 
T h e r e f o r e  improved  f e e d  c o n v e r s i o n  h a s  r e s u l t e d  i n  a good n e t  finan- 
c i a l  g a i n  t o  t h e  farmer. 
F i n a l l y ,  a s  a g e n e r a l ,  o v e r a l l  a s s e s s m e n t  o f  b r e e d i n g  p r o g r e s s ,  the 
p r o f i t  made i n  t h e  f i r s t  t e s t  compared  t o  t h e  S e v e n t e e n t h  t e s t  ( t h e  best 
r e c e n t  t e s t  i n  t e r m s  o f  e g g  p r o d u c t i o n  and  p r o f i t )  c a n  b e  examined. 
F o r  t h i s  p u r p o s e ,  c u r r e n t  p r i c e s  (1977)  a r e  u s e d  t o  d e t e r m i n e  income 
f r o m  e g g s  and  c u l l e d  h e n s  and  t h e  c o s t  o f  f e e d  t o  o b t a i n  a p r o f i t  figure. 
I n  t h i s  c a s e  p r o f i t  was a s s e s s e d  a s  income from e g g s  and  c u l l e d  h e n s  less 
f e e d  costs. 
Because  o f  a change  i n  g r a d e s  f rom o n e  b a s e d  o n  o u n c e s  t o  o n e  based 
o n  grams b e t w e e n  t h e  F i r s t  a n d  S e v e n t e e n t h  t e s t s ,  a p p r o x i m a t i o n s  between 
g r a d e s  o f  t h e  two s y s t e m s  h a d  t o  b e  u s e d .  I n  t h i s  c a s e  t h e  55 g a n d  60 
g g r a d e s  i n  t h e  S e v e n t e e n t h  and  E i g h t e e n t h  t e s t s  were  combined t o  approx- 
i m a t e  t h e  2 oz  g r a d e  i n  t h e  F i r s t  a n d  T h i r t e e n t h  t e s t s  and  t h e  45 g and 
50 g g r a d e s  were  a p p r o x i m a t e d  t o  t h e  one  a n d  a h a l f  o u n c e  a n d  one  and 
t h r e e - q u a r t e r  ounce  g r a d e s  r e s p e c t i v e l y .  The r e s p e c t i v e  g r a d i n g s  a r e  set 
o u t  i n  T a b l e  8 b e l o w  a l s o  i n c l u d i n g  a s  a m a t t e r  o f  i n t e r e s t  t h e  gradings 
f o r  t h e  T h i r t e e n t h  t e s t  (wh ich  h a d  t h e  h i g h e s t  egg mass  o f  a l l  t e s t s )  and 
t h e  E i g h t e e n t h  t e s t  wh ich  was t h e  last. 
T a b l e  8 - P e r c e n t a g e  Egg G r a d i n g s  
Grade 
T e s t s  (litter) 
13 1 17 18 
2oz  o r  55g & 60g 61.0 42.0 4 9 . 3  45.3 
1 3 / 4 o z  o r  50g 27.0 35.0 2 3 . 3  22.3 
11/2oz o r  45g 6.8 16.6 1 5 . 0  16.9 
Second  quality 4.8 6.2 1 2 . 1  15.1 
Rejects 0.4 0.2 0 . 3  0.4 
100.0 100.0 1 0 0 . 0  100.0 
Second  Q u a l i t y  Sub - Classification 
( P e r c e n t  o f  t o t a l  eggs) 
T e s t s  (litter) 
1 13 17 18 
Underweights 0.35 4.70 1 0 . 5 9  13.04 
Cracks 3.68 1.50 1 . 4 8  1.88 
Others 0.73 0.04 0 . 0 7  0:21 
T o t a l  4.76 6.24 1 2 . 1 4  15.13 
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The a v e r a g e  p r i c e  ( n e t  p r i c e  t o  p r o d u c e r s )  p e r  d o z e n  e g g s  b a s e d  on 
t h e  above  g r a d i n g s  was 7 2 . 6  c e n t s ,  7 0 . 8  c e n t s ,  6 8 . 0  c e n t s  a n d  6 6 . 1  cents 
f o r  t h e  F i r s t ,  T h i r t e e n t h ,  S e v e n t e e n t h  and  E i g h t e e n t h  t e s t s  respectively. 
The p r i c e  f o r  c u l l  h e n s  was 12 c e n t s  p e r  k i l o g r a m  a n d  t h e  p r i c e  o f  feed 
was $143 p e r  tonne. 
Based on h e n  d a y  p r o d u c t i o n  t h e  p r o f i t  ( e g g  p l u s  c u l l  h e n  income 
l e s s  f e e d  c o s t )  made i n  e a c h  t e s t  was $ 6 . 5 6 ,  $ 8 . 1 3 ,  $ 7 . 8 4  a n d  $ 7 . 5 2  for 
t h e  F i r s t ,  T h i r t e e n t h ,  S e v e n t e e n t h  a n d  E i g h t e e n t h  t e s t s  respectively. 
T h e r e f o r e ,  t h e  improvement  i n  p r o f i t  b e t w e e n  t h e  F i r s t  t e s t  a n d  t h e  Seven- 
t e e n t h  t e s t  was $ 1 . 2 8  p e r  b i r d  o r  1 9 . 5  p e r  c e n t .  T h i s  was achieved 
d G s p i t e  a p o o r e r  a v e r a g e  e g g  p r i c e  ( 4 . 6  c e n t s  l e s s  o r  6 . 3  p e r  c e n t )  and 
s m a l l e r  b o d y w e i g h t  o f  t h e  h e n  ( 0 . 3 1 2  kg l e s s  o r  1 3 . 5  p e r  c e n t )  i n  the 
S e v e n t e e n t h  t e s t  compared t o  t h e  F i r s t  t e s t .  However,  f e e d  consumption 
i n  t h e  S e v e n t e e n t h  t e s t  was 1 . 2  kg l e s s  t h a n  i n  t h e  F i r s t  t e s t  o r  2 . 9  per 
cent. 
A l t h o u g h  t h e  T h i r t e e n t h  t e s t  was t h e  b e s t  t e s t  i n  p r o f i t a b i l i t y ,  the 
S e v e n t e e n t h  t e s t  h a s  b e e n  c h o s e n  f o r  c o m p a r i s o n  p u r p o s e s  w i t h  t h e  First 
t e s t  b e c a u s e  a p a r t  f rom t h e  S e v e n t e e n t h  b e i n g  o f  more r e c e n t  d a t e ,  the 
T h i r t e e n t h  t e s t  a p p e a r s  t o  b e  r a t h e r  e x c e p t i o n a l  t o  t h e  t r e n d s  i n  egg 
p r o d u c t i o n  and egg  m a s s .  T h a t  i s  t h e  S e v e n t e e n t h  t e s t  a p p e a r s  t o  b e  more 
i n  k e e p i n g  w i t h  t h e  g e n e r a l  upward  t r e n d  i n  t h e s e  f a c t o r s .  I n  addition 
t h e  t r e n d  i n  t h e  c a g e  t e s t  i n  t h e s e  two f a c t o r s  t e n d s  t o  s u p p o r t  t h e  view 
t h a t  t h e  S e v e n t e e n t h  t e s t  i s  more t y p i c a l  o f  t h e  t r e n d ,  a s  t h e  r e s u l t s  of 
b o t h  t h e  S e v e n t e e n t h  a n d  E i g h t e e n t h  c a g e  t e s t s  w e r e  above  t h o s e  o f  the 
T h i r t e e n t h  c a g e  test. 
T h e r e f o r e ,  a n e t  f i n a n c i a l  g a i n  h a s  b e e n  a c h i e v e d  b y  b r e e d e r s  over 
t h e  y e a r s  t h e  Random Sample L a y i n g  T e s t  was o p e r a t i o n g  i n  W.A. Conse- 
q u e n t l y  i t  c a n  b e  s a i d  t h a t  t h e y  h a v e  made p r o g r e s s  i n  breeding. 
Two o t h e r  s t u d i e s  o f  random s a m p l e  l a y i n g  t e s t s  i n  A u s t r a l i a  which 
a r e  o f  i n t e r e s t  i n  r e l a t i o n  t o  t h i s  r e v i e w ,  a r e  t h o s e  b y  S h e r i d a n  (1974) 
and S h e r i d a n  a n d  Shaw (1974). 
S h e r i d a n  (1974)  i n  a s t u d y  o f  t h e  f o u r  m a j o r  A u s t r a l i a n  e g g  breeding 
g r o u p s  a n d  o f  t h e  r a n d o m - b r e d  c r o s s b r e d  c o n t r o l  f l o c k  o v e r  s i x  years 
(1967 t o  1972) i n  t h e  New S o u t h  Wales Random Sample Lay ing  T e s t ,  a n d  over 
f i v e  y e a r s  f o r  a l l  s i x  o f  t h e  S t a t e  Random Sample Lay ing  T e s t s  (1967 to 
1971) i n  A u s t r a l i a ,  f o u n d  t h a t  t h e  m a j o r  e g g  b r e e d i n g  g r o u p s  a p p e a r  to 
b e  a t  a s e l e c t i o n  l i m i t  f o r  e g g  mass  production. 
He a l s o  f o u n d  t h a t  t h e  c r o s s b r e d  c o n t r o l  p o p u l a t i o n  a p p e a r e d  t o  be 
o f  l i t t l e  v a l u e  i n  c o r r e c t i n g  f o r  e n v i r o n m e n t a l  f l u c t u a t i o n s  between 
y e a r s .  A l a r g e  p r o p o r t i o n  o f  t h e  b e t w e e n  y e a r  v a r i a t i o n  i n  t h e  control 
f l o c k  f o r  h e n  h o u s e d  e g g  p r o d u c t i o n ,  h e n  d a y  e g g  p r o d u c t i o n  and t o t a l  egg 
mass  was a p p a r e n t l y  c a u s e d  b y  l a r g e  f l u c t u a t i o n s  i n  l a y i n g  mortality. 
T h i s  e f f e c t  o f  l a y i n g  m o r t a l i t y  u p o n  t h e  p e r f o r m a n c e  o f  t h e  c o n t r o l  flock 
was a l s o  p r e s e n t  i n  t h e  o t h e r  S t a t e  t e s t s  f o r  h e n  h o u s e d  e g g  production 
a n d ,  t o  a l e s s e r  e x t e n t ,  f o r  h e n  d a y  e g g  production. 
S h e r i d a n  a n d  Shaw (1974)  i n  a s t u d y  o f  t h e  r e s u l t s  o f  t h r e e  major 
b r e e d i n g  g r o u p s  and t h e  mean o f  t h e  r e s u l t s  o f  a number o f  independent 
b r e e d e r s  i n  t h e  S e v e n t h  t o  T w e n t i e t h  New S o u t h  Wales Random Sample Laying 
T e s t s  f o u n d  t h e  o n l y  r e g r e s s i o n s  b a s e d  o n  a b s o l u t e  v a l u e s  t h a t  w e r e  sta- 
t i s t i c a l l y  s i g n i f i c a n t  were  t h o s e  f o r  i ncome ,  f o r  two o f  t h e  major 
b r e e d i n g  g r o u p s  and f o r  t h e  g r o u p  o f  i n d e p e n d e n t  b r e e d e r s .  I n  a l l  cases 
t h e r e  was a d e c l i n e  i n  income. 
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However,  r e l a t i v e  t o  t h e  i n d e p e n d e n t  b r e e d e r s ,  b r e e d i n g  g r o u p  V 
showed a s t a t i s t i c a l l y  s i g n i f i c a n t  i n c r e a s e  i n  t o t a l  e g g  m a s s ,  breeding 
g r o u p  W showed s t a t i s t i c a l l y  s i g n i f i c a n t  i n c r e a s e s  i n  l a y i n g  mortality, 
h e n  d a y  egg  p r o d u c t i o n  and  t o t a l  egg m a s s ,  a n d  b r e e d i n g  g r o u p  X showed a 
s t a t i s t i c a l l y  s i g n i f i c a n t  d e c r e a s e  i n  egg w e i g h t ,  a n d  statistically 
s i g n i f i c a n t  i n c r e a s e s  i n  h e n  h o u s e d  e g g  p r o d u c t i o n ,  h e n  d a y  egg  produc- 
t i o n ,  t o t a l  egg  mass  a n d  income. 
They c o n c l u d e d  t h a t  a l l  t h r e e  b r e e d i n g  g r o u p s  made g e n e t i c a l  progress 
w i t h  t h e  two more  s u c c e s s f u l  b r e e d i n g  g r o u p s  i n c r e a s i n g  t h e i r  egg  produc- 
t i o n  r e l a t i v e  t o  t h e  i n d e p e n d e n t  b r e e d e r s  b y  t h e  e q u i v a l e n t  o f  around 
t w e n t y  55 gram e g g s  t o  66 weeks o f  age. 
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